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Description 

The  invention  relates  to  an  emergency  signalling 
system  for  mounting  to  a  vehicle  for  executing  a  visual 
pattern  of  light,  the  device  comprising  in  combination:  a 
light  source;  a  mounting  for  the  light  source;  a  reflector 
assembly  for  orbiting  about  the  light  source  and  gener- 
ating  a  beam  of  light;  drive  means  for  driving  the  reflec- 
tor  assembly  for  orbiting  movement  about  the  light 
source;  means  for  generating  a  plurality  of  different  vis- 
ual  patterns  of  the  beam  of  light  executable  by  the  orbit- 
ing  of  the  reflector  assembly  in  response  to  the  drive 
means,  where  said  pattern  generating  means  provides 
information  regarding  the  timing  and  the  direction  of  the 
reflector  movement;  user  operable  means  for  selecting 
one  of  the  visual  patterns;  and  control  means  in  com- 
munication  with  said  pattern  generating  means  and  said 
user  operable  means  for  providing  command  signals  to 
said  drive  means  in  accordance  with  the  timing  and 
direction  of  the  selected  visual  pattern  for  controlling  the 
timing  and  direction  of  the  rotation  of  the  reflector 
assembly,  thereby  causing  rotation  of  the  reflector 
assembly  that  causes  the  selected  visual  pattern  of  the 
beam  of  light. 

Generally,  this  invention  relates  to  emergency  sig- 
nalling  systems  of  the  type  used  in  conjunction  with 
emergency  vehicles  such  as  police  cars,  fire  engines, 
ambulances  and  the  like  to  alert  others  to  the  approach 
of  such  vehicles. 

An  emergency  signalling  system  of  this  type  is 
known  from  US-A-4  831  357.  Specifically,  this  docu- 
ment  discloses  a  siren  sound  synchronized  light  bar 
system  wherein  the  lights  are  sequentially  operated  in 
patterns  generated  from  varying  audio  frequencies  of  a 
siren  signal  generator  producing  signals  of  changing 
frequency. 

Typically,  emergency  signalling  systems  include  a 
plurality  of  signalling  devices.  For  example,  a  system 
may  include  a  siren/speaker  and  visual  indicators  such 
as  rotating  and  flashing  lights  and  auxiliary  lights  such 
as  take-down  lights,  alley  lights  and  headlight  flashers. 
Different  combinations  of  these  devices  are  simultane- 
ously  operated  in  order  to  create  signalling  patterns  of 
different  types.  Each  type  is  usually  designed  for  use  in 
a  particular  category  of  emergency  situations.  For 
example,  when  a  vehicle  incorporating  such  a  system  is 
stopped  on  the  side  of  the  road  in  order  to  help  a  disa- 
bled  vehicle,  operation  of  only  the  flashing  lights  may  be 
appropriate.  When  pursuing  a  vehicle,  maximum  signal- 
ling  is  required  and  the  primary  visual  indicators  (rota- 
tors)  and  a  siren  may  be  added  to  the  flashing  lights.  A 
non-pursuit-type  emergency  may  call  for  the  primary 
visual  indicators  and  the  flashing  lights,  but  no  siren. 

So  the  operator  of  the  emergency  vehicle  does  not 
have  to  configure  his/her  own  emergency  signalling 
each  time  the  system  is  used,  each  system  is  typically 
designed  to  operate  in  one  of  a  plurality  of  selectable 
"operating  modes."  Using  the  example  of  the  previous 

paragraph,  a  first  operating  mode  may  operate  the  sys- 
tem  with  flashing  lights  only.  A  second  operating  mode 
may  operate  the  flashing  lights  and  the  rotating  lights.  A 
third  operating  mode  may  operate  all  of  the  flashing 

5  lights,  rotating  lights  and  the  siren/speaker. 
Designating  the  functions  of  each  operating  mode, 

however,  restricts  the  versatility  of  the  system  and  pre- 
vents  an  operator  from  tailoring  the  various  operating 
modes  to  the  needs  of  his/her  particular  application  and 

10  environment.  In  order  to  provide  some  versatility  to  the 
system,  it  is  known  to  provide  dip  switches  on  the  circuit 
boards  of  the  system  that  allow  selected  signalling 
devices  to  be  enabled  for  each  operating  mode.  Unfor- 
tunately,  the  dip  switches  are  not  easily  accessible  and 

15  require  a  service  technician  to  partially  disable  an 
installed  system  if  the  operating  modes  are  to  be 
changed.  Moreover,  they  are  expensive  and  require 
considerable  space.  In  order  to  provide  any  significant 
amount  of  system  versatility,  a  large  number  of  the 

20  switches  would  be  required,  thereby  making  such  a  sys- 
tem  bulky  and  expensive. 

In  addition  to  the  selective  enablement  of  various 
signalling  devices  for  different  operating  modes, 
attempts  have  been  made  to  provide  the  signalling 

25  devices  themselves  with  more  than  one  operating 
mode.  For  example,  US-A-4,701,743  (Pearlman  et  al.) 
discloses  a  signalling  device  comprising  a  light  source 
and  a  reflector  mounted  for  relative  rotation  in  two  differ- 
ent  operating  modes.  A  first  mode  provides  for  relative 

30  rotation  between  two  end  points  so  that  the  reflector  in 
effect  oscillates  through  an  arc.  In  a  second  mode  of 
operation,  the  reflector  continuously  rotates  the  reflector 
in  a  single  direction. 

In  order  to  provide  for  the  oscillating  rotation  of  the 
35  reflector,  sensors  are  mounted  at  the  end  points  of  the 

oscillation  so  that  a  control  circuit  is  informed  when  the 
reflector  has  completed  its  rotation  through  the  arc. 
When  the  control  circuit  receives  an  indication  that  the 
reflector  has  reached  an  end  point,  it  reverses  the  rota- 

40  tion  of  a  motor  driving  the  relative  rotation,  thereby 
reversing  the  direction  of  the  rotation  and  rotating  the 
reflector  to  the  opposite  end  point  where  the  control  cir- 
cuit  again  reverses  the  motor's  rotation. 

Although  such  a  signalling  device  provides  two 
45  modes  of  operation  that  can  be  selected  by  a  user,  the 

oscillatory  mode  is  restricted  by  the  placement  of  the 
sensors  for  detecting  the  end  points  of  the  oscillation.  In 
order  to  modify  the  oscillatory  mode,  hardware  modifi- 
cations  must  be  made  to  the  signalling  device.  Moreo- 

50  ver,  if  additional  modes  of  operation  are  to  be  added  to 
such  a  signalling  device,  additional  expensive  sensors 
must  be  provided.  As  additional  modes  of  operation  are 
added,  the  device  very  quickly  becomes  complex  and 
expensive,  thereby  effectively  making  the  device  com- 

55  mercially  unfeasible.  Furthermore,  although  such  multi- 
mode  signalling  devices  may  add  additional  available 
patterns  to  a  signalling  system  incorporating  these 
devices,  they  provide  only  a  small  additional  degree  of 
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flexibility  to  the  system  while  introducing  substantial 
complexity  and  expense. 

Proceeding  on  the  basis  of  the  prior  art  it  is  the 
object  of  the  invention  to  provide  an  emergency  signal- 
ling  device  comprising  a  light  source  and  reflector  s 
mounted  for  relative  rotation  and  capable  of  executing 
virtually  any  rotational  or  stationary  visual  pattern  with- 
out  requiring  a  modification  of  the  hardware  comprising 
the  device.  In  this  connection,  it  is  a  related  object  of  the 
invention  to  provide  the  foregoing  emergency  signalling  10 
device  with  the  ability  to  alternatively  function  as  an 
emergency  warning  light  or  as  a  spotlight  for  illuminat- 
ing  a  target  area,  without  requiring  a  modification  of  the 
hardware  comprising  the  device. 

The  above  object  according  to  the  invention  is  15 
accomplished  by  means  of  an  emergency  signalling 
system  of  the  type  indicated  at  the  outset  and  being 
characterized  in  that  said  timing  information  is  a  rota- 
tional  speed  information,  in  that  the  drive  means  com- 
prises  drive  means  for  a  step-like  drive  of  the  orbit  of  the  20 
reflector  assembly  in  incremental  rotational  steps, 
where  each  of  said  steps  is  of  a  predetermined  arcuate 
value;  in  that  said  pattern  generating  means  comprises 
a  memory  containing  a  plurality  of  different  visual  pat- 
terns  of  the  beam  of  light  executable  by  the  orbiting  of  25 
the  reflector  assembly  in  response  to  the  drive  means, 
where  each  visual  pattern  in  the  memory  contains  infor- 
mation  regarding  the  speed  and  the  direction  of  the 
incremental  steps  to  be  made  by  the  reflector  in 
response  to  said  drive  means;  that  the  user  operable  30 
means  comprises  a  user  interface  for  selecting  one  of 
the  visual  patterns  in  the  memory  and  that  said  control 
means  are  in  communication  with  the  memory  and  the 
user  interface  for  providing  command  signals  to  the 
drive  means  in  accordance  with  the  speed  and  direction  35 
information  of  the  selected  visual  pattern  for  controlling 
the  speed  and  the  direction  of  the  rotation  of  the  reflec- 
tor  assembly. 

It  is  an  advantage  of  the  invention  that  it  provides  an 
emergency  signalling  device  that  meets  the  foregoing  40 
objects  while  maintaining  a  simple  and  inexpensive  con- 
struction. 

It  is  another  important  advantage  of  the  invention 
that  it  incorporates  into  a  signalling  system  an  emer- 
gency  signalling  device  having  the  foregoing  features  45 
such  that  the  system  can  be  tailored  after  its  assembly 
to  execute  any  of  a  group  of  alternative  visual  patterns 
where  the  composition  of  the  group  is  selected  by  a 
user  of  the  system.  It  is  a  more  specific  advantage  of  the 
invention  that  it  provides  the  foregoing  signalling  system  so 
where  the  selection  of  the  composition  of  the  group  of 
visual  patterns  may  be  made  after  the  system  is 
installed  in  an  emergency  vehicle. 

It  is  another  advantage  of  the  invention  that  it  pro- 
vides  the  foregoing  signalling  system  such  that  the  vis-  55 
ual  patterns  comprising  the  group  available  for 
execution  by  the  system  can  be  changed  or  modified  at 
any  time  before  or  after  the  system  is  installed  in  an 

emergency  vehicle. 
It  is  still  another  advantage  of  the  invention  that  it 

provides  the  foregoing  signalling  system  with  the  ability 
to  quickly  and  easily  modify  the  composition  of  the 
group  of  visual  patterns,  using  a  straightforward  and 
easy-to-understand  procedure  while  at  the  same  time 
maintaining  the  simplest  user  display  possible. 

More  specifically,  to  achieve  the  foregoing  advan- 
tages  and  others,  there  is  provided  an  emergency  sig- 
nalling  device  for  incorporation  into  an  emergency 
signalling  system  that  includes  a  light  source  and  reflec- 
tor  mounted  for  relative  rotation  that  is  driven  in  incre- 
mental  steps  in  either  clockwise  or  counterclockwise 
directions.  A  control  unit  of  the  signalling  system  pro- 
vides  digital  signals  to  a  drive  source  for  controlling  the 
speed  and  direction  of  the  relative  rotation.  In  response 
to  the  digital  signals,  the  signalling  device  executes  a 
variety  of  different  visual  patterns. 

As  part  of  the  control  unit,  a  user  interface  is  pro- 
vided  for  selecting  one  of  a  group  of  the  visual  patterns 
to  be  executed  by  the  signalling  device.  Installed  in  a 
vehicle,  the  user  interface  of  the  control  unit  is  typically 
mounted  to  a  dashboard  area  of  a  passenger  compart- 
ment.  In  the  preferred  embodiment,  the  remainder  of 
the  control  unit  is  distributed  between  a  housing  within 
the  vehicle  and  a  housing  incorporated  into  the  housing 
for  the  signalling  device.  The  portion  of  the  control  unit 
contained  in  the  housing  within  the  vehicle  controls  the 
functioning  of  auxiliary  devices  of  the  emergency  signal- 
ling  system  such  as,  for  example,  circuits  for  flashing  the 
headlights  of  the  vehicle,  releasing  the  trunk  lock  and 
releasing  a  gun  lock.  In  order  to  minimize  the  wiring  to 
the  roof  of  the  vehicle,  serial  data  lines  are  used  to  com- 
municate  between  the  portion  of  the  control  unit  in  the 
housing  of  the  signalling  device  and  the  portion  within 
the  vehicle.  If  the  control  unit  was  fully  contained  within 
the  interior  of  the  vehicle,  numerous  wires  would  typi- 
cally  be  required  in  the  cabling  connecting  the  signalling 
device  to  the  control  unit.  Because  the  dimensioning  of 
the  cabling  connecting  to  the  signalling  device  on  the 
roof  of  a  vehicle  is  an  important  consideration  for  com- 
mercial  acceptance,  the  preferred  embodiment  of  the 
invention  distributes  the  control  unit  in  a  manner  to  min- 
imize  the  wiring  in  the  cable. 

The  control  unit  alternately  functions  in  program- 
ming  and  operating  modes.  In  the  operating  mode,  the 
control  unit  provides  the  digital  signals  to  the  drive 
source  of  the  signalling  device  for  executing  the  visual 
pattern  selected  at  the  user  interface.  In  the  program- 
ming  mode,  the  composition  of  the  group  of  visual  pat- 
terns  available  in  the  operating  mode  may  be  changed. 

In  a  preferred  embodiment,  the  control  unit  is  based 
on  several  microprocessors  and  a  memory  containing  a 
plurality  of  possible  visual  patterns  that  can  be  executed 
by  the  signalling  device.  A  control  head,  typically 
mounted  in  a  passenger  compartment  of  a  vehicle  fitted 
with  the  signalling  system,  is  the  user  interface  that  initi- 
ates  execution  of  a  visual  pattern  by  the  signalling 
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device.  The  visual  pattern  executed  by  the  signalling 
device  is  selected  by  the  user  of  the  system  from  a 
group  of  patterns  accessible  through  the  control  head. 
In  order  to  modify  the  group  of  visual  patterns  available 
for  execution  by  the  signalling  device,  means  are  pro-  5 
vided  for  placing  the  control  unit  in  the  programming 
mode,  which  allows  the  visual  patterns  comprising  the 
group  to  be  changed. 

For  ease  of  programming,  a  memory  of  the  visual 
patterns  is  organized  to  include  alternative  groups  of  the  10 
visual  patterns  that  are  expected  to  be  the  most  popular 
combinations  of  visual  patterns.  In  the  programming 
mode,  one  of  the  groups  of  visual  patterns  in  memory 
may  be  selected  to  change  the  group  available  in  the 
operating  mode.  If  one  or  more  of  the  visual  patterns  15 
comprising  the  group  are  not  the  ones  desired  by  the 
user,  the  composition  of  the  selected  group  can  be  mod- 
ified  by  replacing  the  undesired  visual  pattern  with 
another  of  the  visual  patterns  contained  in  memory. 

The  drive  source  for  the  signalling  device  preferably  20 
includes  a  stepper  motor  and  an  associated  driver  cir- 
cuit  responsive  to  the  digital  signals  from  the  control 
unit.  There  are  two  digital  signals.  The  first  signal  is  a 
train  of  pulses  whose  characteristic  frequency  is  propor- 
tional  to  the  speed  of  the  relative  rotation  of  the  reflector  25 
and  light  source.  The  second  signal  is  a  signal  having  a 
binary  state  where  each  state  is  indicative  of  a  relative 
direction  of  rotation  for  the  reflector  and  light  source 
(i.e.,  clockwise  or  counterclockwise).  The  driver  circuit  is 
of  conventional  design  and  translates  the  speed  and  30 
direction  information  of  the  digital  signals  into  appropri- 
ate  drive  signals  for  directly  driving  the  stepper  motor  in 
the  appropriate  direction  and  at  the  appropriate  speed. 

The  signalling  device  itself  includes  a  mounting 
device  that  suspends  the  light  source  over  the  assembly  35 
for  rotating  the  reflector  and  along  the  axis  of  the  rota- 
tion.  The  stepper  motor  directly  drives  the  reflector 
assembly,  while  the  mounting  device  for  the  light  source 
presents  a  minimum  profile  to  light  emanated  directly 
from  the  light  or  reflected  off  the  reflector.  A  sensor  40 
mounted  in  the  signalling  device  cooperates  with  an 
extension  of  the  assembly  for  rotating  the  reflector  in 
order  to  provide  a  positional  signal  that  is  fed  back  to  the 
control  unit. 

Because  the  signalling  device  is  capable  of  per-  45 
forming  a  variety  of  functions,  it  is  important  that  the 
device  be  able  to  meet  the  appropriate  photometric 
standards  (e.g.,  Society  of  Automotive  Engineers)  for 
each  function.  In  the  past,  each  signalling  device  of  a 
system  typically  performed  a  single  function  and  its  so 
physical  characteristics  could  be  tailored  for  a  particular 
set  of  photometric  standards.  In  general,  some  func- 
tions  are  thought  to  best  be  realized  by  narrow  beams, 
while  others  are  more  suitable  for  wider  beams.  For  nar- 
row  beam  functions,  the  photometric  requirements  typi-  ss 
cally  call  for  high  candle  intensity  on  the  axis  of  the 
paraboloid,  while  wide  beam  functions  call  for  relatively 
high  candle  intensity  off  axis. 

In  order  for  the  signalling  device  of  the  invention  to 
meet  the  photometric  requirements  for  all  of  its  possible 
modes  of  operation,  a  finish  is  placed  on  the  surface  of 
the  reflector  so  that  it  has  a  beam  of  relatively  interme- 
diate  width  and  sufficient  candle  intensity  on  and  off  its 
main  axis  such  that  both  narrow  and  broad  beam  inten- 
sity  requirements  are  met.  To  ensure  sufficient  beam 
width,  the  reflector  finish  is  prepared  using  a  conven- 
tional  chemical  dipping  and  anodizing  process,  com- 
monly  called  "bright  dipping."  In  order  to  ensure  the 
candle  intensity  is  sufficient,  a  50  watt  halogen  lamp  is 
preferred. 

Other  objects  and  advantages  will  become  appar- 
ent  upon  reference  to  the  following  detailed  description 
when  taken  in  conjunction  with  the  drawings. 

In  the  drawings 

FIGURE  1  is  an  elevated  perspective  view  of  an 
emergency  vehicle  incorporating  a  signalling  sys- 
tem  that  includes  a  plurality  of  signalling  devices 
according  to  the  invention  individually  housed  in 
modules  of  a  light  bar  and  responsive  to  a  control 
unit  and  its  control  head; 
FIG.  1  a  is  an  enlarged  perspective  view  of  one  of 
the  signalling  devices  and  its  modular  housing; 
FIG.  2  is  a  schematic  diagram  of  the  signalling  sys- 
tem  of  FIG.  1  ,  more  clearly  illustrating  the  modules 
of  the  light  bar  and  the  architecture  of  the  control 
unit  of  the  signalling  system  in  accordance  with  a 
preferred  embodiment; 
FIG.  2a  is  a  schematic  representation  of  a  memory 
incorporated  into  the  control  unit  and  containing 
alternative  sets  of  functions  that  may  be  executed 
by  the  system  in  response  to  entries  made  at  the 
control  head,  where  only  one  set  at  a  time  is  acces- 
sible  from  the  control  head  and  each  set  defines  a 
primary  and/or  auxiliary  function  for  each  key  of  a 
keypad  integrated  into  the  control  head; 
FIG.  3  is  a  schematic  diagram  of  the  portion  of  the 
control  unit  contained  within  the  light  bar  of  FIGS.  1 
and  2  in  accordance  with  the  preferred  embodi- 
ment; 
FIG.  3a  is  a  schematic  representation  of  a  memory 
incorporated  into  the  portion  of  the  control  unit 
housed  in  the  light  bar  and  containing  a  plurality  of 
different  visual  patterns  that  may  each  be  executed 
by  one  of  the  signalling  devices  in  response  to  an 
identification  of  a  primary  function  in  the  memory  of 
FIG.  2a; 
FIG.  4  is  a  more  detailed  schematic  diagram  of  the 
portion  of  the  control  unit  shown  in  FIG.  3,  including 
a  detailed  illustration  of  the  circuitry  for  controlling 
one  of  the  signalling  devices; 
FIG.  5  is  a  schematic  diagram  of  the  portion  of  the 
control  unit  contained  within  the  vehicle  and  con- 
nected  to  the  portion  of  the  control  unit  in  the  light 
bar  by  serial  data  lines; 
FIG.  6  is  a  schematic  diagram  of  the  circuitry  com- 

4 
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prising  the  control  head  of  the  control  unit  and  the 
bi-directional  serial  data  lines  connecting  the  con- 
trol  head  to  the  portion  of  the  control  unit  contained 
within  the  vehicle; 
FIG.  7a  is  a  side  view  of  one  of  the  signalling 
devices  of  the  invention  and  its  modular  housing 
taken  along  the  line  7a-7a  in  FIG.  1a; 
FIG.  7b  is  a  plan  view  of  the  signalling  device  of  the 
invention  taken  along  the  line  7b-7b  of  FIG.  7a; 
FIG.  7c  is  a  side  view  of  the  signalling  device  of  the 
invention  taken  along  the  line  7c-  7c  of  FIG.  7a; 
FIGS.  8a-8b  are  a  flowchart  diagram  of  a  program 
executed  by  the  control  unit  in  order  to  implement 
an  operating  mode  of  the  system  where  any  one  of 
a  group  of  visual  patterns  may  be  executed  by  the 
signalling  devices; 
FIG.  9  is  a  more  detailed  flowchart  diagram  of  the 
program  executed  by  the  control  unit  in  the  operat- 
ing  mode  for  causing  the  signalling  devices  to  pro- 
duce  a  selected  visual  pattern;  and 
FIG.  10  is  a  flowchart  diagram  of  a  program  exe- 
cuted  by  the  control  unit  in  order  to  implement  a 
programming  mode  of  the  system  where  the  com- 
position  of  the  group  of  visual  patterns  available  in 
the  operating  mode  may  be  changed. 

While  the  invention  will  be  described  in  connection 
with  a  preferred  embodiment,  there  is  no  intent  to  limit  it 
to  those  embodiments.  On  the  contrary,  the  intent  is  to 
cover  all  alternatives,  modifications  and  equivalents  fall- 
ing  within  the  spirit  and  scope  of  the  invention  as 
defined  by  the  appended  claims. 

Detailed  Description  of  the  Preferred  Embodiment 

Turning  to  the  drawings  and  referring  first  to  FIG- 
URES  1,  1a  and  2,  a  signalling  system  according  to  a 
preferred  embodiment  of  the  invention  is  installed  in  an 
exemplary  emergency  vehicle  1  1  shown  in  broken  lines. 
The  system  includes  a  light  bar  13  comprising  a  plurality 
of  like  modules  17(a)-17(g)  housing  signalling  devices 
constructed  in  accordance  with  the  invention.  In  the 
exemplary  bar  13,  each  of  the  signalling  devices  is  con- 
tained  within  one  of  the  modules.  Each  of  the  modules 
17(a)-17(g)  comprises  a  base  section  12  and  a  dome 
14  (as  best  seen  in  FIG.  1a)  mounted  to  a  frame  16  that 
traverses  the  vehicle  1  1  .  The  frame  1  6  supports  a  hous- 
ing  15  containing  a  portion  of  the  electronics  for  control- 
ling  the  signalling  devices  as  will  be  explained  more  fully 
hereinafter.  The  light  bar  1  3  is  mounted  to  the  vehicle  1  1 
by  way  of  a  mounting  assembly  1  8  at  each  end  of  the 
frame  16. 

It  will  appreciated  by  those  familiar  with  emergency 
signalling  systems  for  vehicles  that  the  illustrated  non- 
linear  arrangement  of  the  seven  (7)  modules  17(a)- 
1  7(g)  is  only  exemplary  and  many  different  configura- 
tions  of  the  signalling  devices  and  their  housings  may 
be  incorporated  into  the  signalling  system  of  the  inven- 

tion  as  will  become  more  apparent  hereinafter.  U.S. 
application  serial  no.  (Atty  Docket  No.  36155),  assigned 
to  the  same  assignee  as  that  of  present  invention,  dis- 
closes  the  illustrated  non-linear  light  bar  13  in  detail.  An 

5  example  of  an  alternative  configuration  for  the  light  bar 
13  could  be  a  conventional  linear  arrangement  with  a 
single  dome  protecting  all  of  the  signalling  devices. 
Regardless  of  the  type  of  light  bar  incorporating  it,  each 
of  the  signalling  devices  20,  as  best  seen  in  FIG.  1a, 

10  includes  a  lamp  1  8  and  a  reflector  1  9  mounted  for  rela- 
tive  rotation  about  a  vertical  axis  in  a  manner  discussed 
more  fully  hereinafter. 

Because  each  of  the  signalling  devices  within  the 
modules  17(a)-17(g)  is  identical  to  the  other,  the  single 

15  reference  number  20  will  be  used  for  each  one  of  the 
devices,  although  separate  devices  are  housed  in  each 
one  of  the  modules  1  7(a)-1  7(g).  In  order  to  facilitate  the 
description  of  the  inventive  system  with  reference  to  the 
drawings,  the  control  units  comprising  the  system  are  at 

20  times  herein  described  as  controlling  the  modules 
17(a)-17(g).  It  will  be  appreciated,  however,  that  it  is 
actually  the  signalling  devices  20  within  the  modules 
that  are  being  controlled  and  not  their  modular  housing. 

In  the  light  bar  of  the  above-identified  co-pending 
25  patent  application  and  in  the  illustrated  bar  13,  space  in 

the  bar  is  reserved  for  a  portion  of  the  circuitry  that  con- 
trols  each  of  the  signalling  devices  20.  In  the  illustrated 
light  bar  13,  the  housing  15  is  intended  to  provide  an  RF 
shield  for  electronics  inside  the  light  bar  since  the  vehi- 

30  cle  1  1  will  most  likely  be  exposed  to  considerable  RF 
noise.  For  example,  the  vehicle  1  1  is  typically  equipped 
with  a  two-way  radio  (not  shown)  whose  transmitter  cre- 
ates  serious  noise  problems  for  the  electronics  in  the 
light  bar  1  3  and,  therefore,  requires  the  electronics  to  be 

35  adequately  shielded.  Of  course,  the  housing  15  must 
also  protect  the  electronics  from  the  elements.  Tech- 
niques  for  electrically  and  physically  sealing  the  housing 
15  are  well  known  in  the  art. 

In  addition  to  a  two-way  radio,  the  vehicle  1  1  is  most 
40  likely  equipped  with  a  siren  that  is  used  in  conjunction 

with  the  signalling  system  of  the  system.  The  control 
system  for  the  siren  is  independent  of  the  control  sys- 
tem  of  the  signalling  devices  in  the  illustrated  embodi- 
ment  and  hence  not  shown.  Since  the  siren  and 

45  signalling  devices  are  typically  operated  in  conjunction 
with  one  another,  however,  it  may  be  desirable  to  marry 
the  two  control  systems  into  a  single  architecture  not 
shown  here.  In  general,  integrating  light  bar  and  siren 
functions  into  a  single  control  system  is  well  known  and 

so  will  not  be  discussed  further  herein. 
Control  of  the  group  of  modules  17(a)-17(g)  com- 

prising  the  light  bar  13  is  provided  by  a  control  head  21 
and  first  and  second  control  units.  The  control  head  21 
is  mounted  in  the  interior  area  of  the  vehicle  1  1  and 

55  preferably  on  the  dashboard/instrument  panel  area  23 
just  to  the  right  of  the  steering  wheel  25  for  easy  access 
by  the  operator  of  the  vehicle.  Although  the  first  control 
unit  (hereinafter  "control  unit  #1")  is  shown  as  being 

5 
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mounted  in  the  trunk  area  of  the  vehicle  1  1  ,  it  may  be 
mounted  elsewhere  within  the  vehicle,  depending  upon 
the  precise  design  of  the  vehicle  and  the  number  of 
other  accessories  included  in  the  vehicle.  For  example, 
control  unit  #1  may  be  mounted  under  the  dashboard 
area  23.  The  second  control  unit  (hereinafter  "control 
unit  #2")  (not  shown  in  FIGS.  1  and  2)  is  mounted  within 
the  housing  15  of  the  light  bar  13. 

Keystrokes  to  a  keypad  27  incorporated  into  the 
control  head  21  provide  signals  to  control  unit  #1  by  way 
of  a  cable  29,  which  in  turn  communicates  signals  to  the 
control  unit  #2  within  the  light  bar  1  3  by  way  of  cable  31  . 
The  keypad  27  is  preferably  a  membrane-type  array  of 
switches.  From  the  control  unit  #2,  the  operation  of  the 
signalling  devices  is  directly  controlled  in  accordance 
with  the  signals  received  by  that  control  unit.  The  cables 
29  and  31  are  typically  strategically  placed  within  the 
interior  of  the  vehicle  1  1  so  they  are  the  least  conspicu- 
ous  and  require  the  least  modification  of  the  standard 
interior  features  provided  by  the  manufacturer  of  the 
vehicle.  In  this  regard,  the  distribution  of  the  electronics 
among  the  control  head  21  and  the  control  units  #1  and 
#2  effectively  minimizes  the  number  of  wires  comprising 
the  cables  29  and  31.  Each  of  the  two  cables  includes 
two  data-carrying  wires  for  bi-directional  serial  commu- 
nications.  Separate  cabling  from  a  battery  32  carries 
power  and  reference  ground  wires  to  the  control  units 
#1  and  #2. 

A  typical  layout  of  the  functions  for  the  various  keys 
of  the  keypad  27  of  the  control  head  21  is  illustrated  in 
FIG.  2.  Centrally  located  in  the  upper  portion  of  the  con- 
trol  head  21  are  seven  (7)  light  emitting  diodes  LEDs 
33(a)-33(g).  Each  of  the  LEDs  33(a)-33(g)  is  intended  to 
correspond  to  one  of  the  modules  1  7(a)-1  7(g)  such  that 
the  non-linear  spatial  relationship  of  the  seven  modules 
1  7(a)-1  7(g)  is  the  same  as  that  of  the  seven  LEDs.  Spe- 
cifically,  from  left  to  right,  each  of  the  modules  1  7(a)- 
17(g)  corresponds  to  each  of  the  LEDs  33(a)-33(g), 
respectively.  In  the  preferred  embodiment  of  the  inven- 
tion,  the  LEDs  33(a)-33(g)  are  lit  in  a  pattern  by  the  elec- 
tronics  on  board  the  keypad  27  so  as  to  imitate  the 
visual  pattern  being  executed  by  the  signalling  devices 
20  of  the  modules  17(a)-17(g). 

In  the  typical  layout  illustrated  in  FIG.  2,  each  of  the 
keys  labeled  "1",  "2",  "3"  and  "4"  initiates  an  operating 
mode  of  the  control  units  #1  and  #2  that  controls  each  of 
the  signalling  devices  20  so  as  to  provide  a  visual  pat- 
tern  that  with  the  other  signalling  devices  creates  a  col- 
lective  visual  effect  or  warning  pattern.  Each  of  the 
warning  patterns  creates  an  effect  that  provides  a  par- 
ticular  degree  of  warning  suitable  for  one  or  more  spe- 
cific  situations.  For  example,  the  set  of  four  different 
warning  patterns  provided  by  the  keys  "1",  "2",  "3"  and 
"4"  typically  includes  a  variety  of  visual  effects  that  vary 
from  patterns  for  "hot  pursuit"  at  high  rates  of  speed  to 
patterns  appropriate  for  warning  others  when  the  emer- 
gency  vehicle  1  1  is  stopped  on  the  side  of  a  road.  In  the 
illustrated  layout,  the  operating  modes  initiated  in 

response  to  keystrokes  to  the  keys  "1",  "2",  "3"  or  "4" 
typically  involve  rotating,  flashing  or  oscillating  light  pat- 
terns  generated  by  the  devices  20. 

The  signalling  devices  20  can  also  be  controlled  to 
5  provide  non-warning  functions  such  as  flooding  specific 

areas  with  light.  For  example,  in  the  layout  of  the  keypad 
27  illustrated  in  FIG.  2,  three  keys  provide  steady  lights 
in  single  directions.  A  keystroke  to  the  key  labeled  "Take 
Down"  rotates  the  reflectors  19  of  all  seven  signalling 

10  devices  20  to  the  same  forward  direction  in  order  to 
flood  with  light  the  area  immediately  in  front  of  the  vehi- 
cle  1  1  .  This  visual  pattern  is  typically  used  to  illuminate 
a  vehicle  that  has  been  pulled  over  by  the  emergency 
vehicle  1  1  ,  thus  the  name  "Take  Down."  The  signalling 

15  devices  20  of  the  leftmost  and  rightmost  modules  1  7(a) 
and  17(g),  respectively,  can  be  rotated  into  a  position  to 
function  as  alley  lights.  Accordingly,  keystrokes  to  the 
correspondingly  leftmost  and  rightmost  keys  in  the 
upper  row  of  the  keypad  27  labeled  "Left  Alley"  and 

20  "Right  Alley",  respectively,  rotate  the  reflectors  of  the 
signalling  devices  20  to  reflect  light  through  the  ends  of 
the  light  bar  13. 

The  signalling  devices  20  of  the  end  modules  17(a) 
and  1  7(g)  may  also  function  as  spotlights  that  can  be 

25  controlled  to  slowly  sweep  an  area.  For  example,  a  key- 
stroke  to  the  "Left  Alley"  key  first  activates  the  signalling 
device  20  of  the  leftmost  module  17(a)  and  rotates  the 
reflector  1  9  to  reflect  a  beam  of  light  out  the  side  of  the 
light  bar  13.  The  light  beam  can  then  be  rotated  in  clock- 

30  wise  and  counterclockwise  directions  by  keystrokes  to 
the  "Left  Arrow"  and  "Right  Arrow"  keys,  respectively, 
thereby  effecting  the  functioning  of  the  signalling  device 
20  as  a  search  light. 

Keystrokes  to  the  foregoing  keys  result  in  the  exe- 
35  cution  of  "primary"  functions  by  the  signalling  system, 

meaning  light  patterns  generated  by  the  signalling 
devices  20  of  the  modules  17(a)-17(g).  Keystrokes  to 
keys  "A",  "B"  and  "C"  energize  relays  within  the  control 
unit  #1  ,  which  apply  power  to  output  lines  A,  B  and  C, 

40  respectively.  Each  of  these  lines  controls  one  of  several 
"auxiliary"  devices  35  in  a  conventional  manner.  Exam- 
ples  of  the  auxiliary  devices  35  are  a  sequence  for  flash- 
ing  the  headlights  of  the  vehicle,  a  trunk  lock  release 
and  a  gun  lock  release. 

45  In  accordance  with  one  important  aspect  of  the 
invention,  each  of  the  signalling  devices  20  is  respon- 
sive  to  the  control  units  #1  and  #2  to  provide  for  the  rel- 
ative  rotation  of  the  light  18  and  reflector  19  in 
incremental  steps,  where  each  step  is  of  a  predeter- 

50  mined  arcuate  value.  A  pattern  of  relative  rotation  is 
generated  by  a  sequence  of  the  incremental  steps,  and 
the  pattern  of  relative  rotation  coupled  with  selective 
application  of  power  to  the  light  of  the  signalling  device 
results  in  a  visual  warning  pattern.  By  changing  the 

55  sequence  of  the  incremental  steps,  the  resulting  visual 
pattern  is  changed.  A  keystroke  to  any  one  of  the  pri- 
mary  function  keys  initiates  the  execution  of  a  visual 
pattern  by  one  of  the  signalling  devices  either  alone  or 

6 
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in  combination  with  other  ones  of  the  devices. 
Because  each  pattern  of  a  signalling  device  com- 

prises  a  number  of  individual  incremental  rotational 
steps  of  relative  rotation  of  the  lamp  1  8  and  reflector  1  9 
in  either  a  clockwise  or  counterclockwise  direction,  a  vir- 
tually  infinite  variety  of  primary  functions  can  be  gener- 
ated  by  the  seven  signalling  devices  20  of  the  modules 
17(a)-17(g).  Of  course,  only  a  limited  number  of  these 
functions  can  be  accessible  at  any  one  time  by  way  of 
the  keys  of  the  keypad  27.  In  this  regard,  the  set  of  pri- 
mary  functions  available  for  execution  from  the  keypad 
27  illustrated  by  the  legends  on  the  keys  of  the  keypad 
in  FIG.  2  is  an  example  of  only  one  of  many  possible  dif- 
ferent  sets. 

In  order  for  the  full  versatility  of  the  signalling 
devices  20  to  be  realized,  the  control  units  #1  and  #2 
are  alternatively  operable  in  programming  and  operat- 
ing  modes.  In  its  operating  modes,  the  system  executes 
the  set  of  primary  functions  and  auxiliary  functions  (aux- 
iliary  devices  35)  associated  with  the  keys  of  the  keypad 
27.  In  the  programming  mode,  both  of  the  primary  and 
auxiliary  functions  accessible  from  the  keypad  27  may 
be  changed  entirely  or  modified. 

In  order  to  enter  the  programming  mode  of  the  sys- 
tem,  one  of  the  keys  of  the  keypad  27  is  held  down  as 
power  is  applied  to  the  system.  Upon  sensing  the  pres- 
ence  of  a  keystroke  during  the  power  up  sequence  of 
the  system,  the  control  unit  #1  enters  the  programming 
mode.  A  user  of  the  system  is  prompted  that  the  system 
is  in  the  programming  mode  by  the  flashing  of  at  least 
one  of  the  LEDs  33(a)-33(g)  and/or  the  LEDs  37  asso- 
ciated  with  the  keys  of  the  keypad  27. 

Once  the  system  is  in  the  programming  mode,  dif- 
ferent  "layouts"  for  the  keypad  27  can  be  selected.  The 
term  layout  is  intended  to  mean  the  mapping  of  a  set  of 
primary  and  auxiliary  functions  onto  the  keys  of  the  key- 
pad  27.  In  the  illustrated  embodiment,  one  of  a  plurality 
of  available  layouts  for  the  keypad  27  may  be  selected 
by  a  keystroke  in  the  programming  mode  such  that  the 
selected  layout  defines  the  primary  and/or  auxiliary 
functions  for  each  key.  In  order  to  change  from  one  key- 
pad  layout  to  another,  a  ROM  memory  39  contains  a 
plurality  of  layouts  or  sets  of  functions.  Any  one  of  the 
layouts  can  be  selected  by  a  microprocessor-based  unit 
41  of  the  control  unit  #1  in  response  to  an  appropriate 
keystroke  and  mapped  onto  the  keys  of  the  keypad  27. 

Alternatively,  the  function  or  functions  of  just  a  sin- 
gle  one  of  the  keys  may  be  changed  in  the  programming 
mode.  Whether  the  programming  mode  operates  to 
replace  one  layout  with  another  or  to  reconfigure  only 
one  of  the  keys  is  determined  by  initial  keystrokes  to  the 
keys  of  the  keypad  27  after  the  programming  mode  has 
been  entered.  The  sequence  of  keystrokes  to  enter 
either  one  of  the  two  types  of  programming  will  be 
described  in  greater  detail  hereinafter. 

Referring  briefly  to  FIG.  2a,  the  memory  39  is 
organized  to  include  a  plurality  of  different  layouts  or 
sets  of  primary  and  auxiliary  functions.  Each  set 

includes  a  word  of  two  data  bytes  for  defining  the  func- 
tions  or  functions  executed  by  each  key.  The  relative 
address  locations  of  the  words  determines  what  key  of 
the  keypad  27  executes  the  function  or  functions.  For 

5  example,  the  memory  as  illustrated  in  FIG.  2a  includes 
seven  (7)  sets  of  primary  and  auxiliary  functions.  Each 
set  comprises  12  two-byte  words.  Each  word  is  identi- 
fied  with  a  key  of  the  keypad  27  by  its  relative  position  in 
memory  such  that  in  FIG.  2a  the  word  #1  of  each  set 

10  may  provide  the  primary  and  auxiliary  functions  of  the 
leftmost  key  in  the  bottom  row  of  the  keypad  27.  The 
first  byte  of  each  word  defines  the  primary  function  exe- 
cuted  in  response  to  a  keystroke  to  the  key  and  the  sec- 
ond  byte  defines  the  auxiliary  function  executed  by  a 

15  keystroke  to  the  key  (if  any).  Keystrokes  to  some  keys 
may  execute  only  a  primary  or  auxiliary  function,  but  not 
both,  in  which  case  the  first  or  second  byte  of  a  word 
would  be  an  appropriate  data  field  indicating  no  primary 
or  secondary  function  is  to  be  executed. 

20  In  the  architecture  of  the  illustrated  embodiment, 
the  options  concerning  the  layout  of  the  functions  on  the 
keypad  27  are  limited  to  the  layouts  of  the  seven  (7) 
alternative  sets  of  primary  and  auxiliary  functions  pro- 
vided  by  the  memory  39.  On  a  conceptual  basis,  how- 

25  ever,  the  invention  contemplates  other  architectures 
that  could  allow  any  desired  layout  or  combination  of 
functions.  In  order  to  maintain  easy  programming  of  the 
system,  however,  the  seven  (7)  sets  of  functions  stored 
in  the  memory  39  are  intended  to  comprise  the  seven 

30  most  popular  combinations  of  functions  and  their  lay- 
outs.  As  will  be  explained  in  greater  detail  hereinafter, 
the  composition  of  any  selected  set  and/or  its  layout  on 
the  keypad  27  can  be  changed  if  desired  in  order  to  give 
the  user  access  to  the  full  versatility  of  the  inventive  sys- 

35  tern. 
It  is  presently  contemplated  that  a  hand-held  chart 

(not  shown)  provides  a  reference  source  for  the  user  in 
order  to  determine  the  necessary  keystrokes  for  select- 
ing  a  desired  set  of  functions  from  those  stored  in  the 

40  memory  39.  Once  a  set  of  functions  has  been  selected 
in  the  programming  mode,  templates  with  the  appropri- 
ate  legends  for  the  layout  of  the  selected  set  on  the  key- 
pad  27  can  be  easily  inserted  or  removed  under  a 
membrane  cover  of  the  keypad  27  in  a  conventional 

45  manner  well  known  in  the  art.  The  above-mentioned 
hand-held  chart  may  take  the  form  of  illustrations  of  the 
keypad  27  similar  to  the  illustration  of  FIG.  2,  with  each 
illustration  including  legends  on  the  faces  of  the  keys 
indicating  the  function  of  each  key  for  one  of  the  sets  of 

so  functions  stored  in  the  memory  39. 
In  order  to  tailor  a  set  of  selected  functions  if  they 

are  not  exactly  the  combination  desired,  a  second  chart 
(also  not  shown)  includes  a  written  and/or  visual 
description  of  a  variety  of  different  primary  functions 

55  stored  in  a  memory  associated  with  the  control  unit  #2. 
Each  primary  function  is  referenced  to  a  number  that 
can  be  entered  into  the  keypad  27  for  addressing  the 
desired  function  in  memory  in  order  to  substitute  it  for 
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one  of  the  standard  primary  functions  of  the  selected 
set. 

The  control  unit  #2  located  in  the  housing  15  of  the 
light  bar  13  includes  the  microprocessor-based  unit  41 
as  illustrated  in  FIGS.  2  and  3.  The  microprocessor-  s 
based  unit  41  communicates  with  the  control  unit  #1  by 
way  of  the  cable  31  that  comprises  a  bi-directional  serial 
bus  43.  A  plurality  of  possible  signalling  patterns  for 
each  of  the  seven  signalling  devices  20  are  contained  in 
a  memory  45  addressable  by  the  microprocessor-based  10 
unit  41. 

As  can  best  be  seen  with  reference  to  FIG.  3a,  the 
memory  45  is  formatted  to  include  a  plurality  of  visual 
patterns  that  can  be  executed  by  any  one  of  the  signal- 
ling  devices  20.  When  the  microprocessor-based  unit  is 
41  receives  a  command  from  the  control  unit  #1  to  exe- 
cute  a  primary  function,  it  selects  the  appropriate  pat- 
tern  in  the  memory  45  for  each  of  the  signalling  devices 
20.  The  selected  patterns  are  transferred  to  a  variable 
field  of  the  memory  45,  which  is  used  by  the  microproc-  20 
essor-based  unit  41  to  collectively  control  the  signalling 
devices  20  and  generate  the  desired  primary  function. 
The  variable  field  is  divided  into  seven  address  blocks 
47(a)-47(g).  Each  of  the  address  blocks  47(a)-47(g) 
corresponds  to  one  of  the  seven  signalling  devices  20  25 
such  that  the  pattern  transferred  to  the  first  block  is  used 
to  control  the  signalling  device  20  in  module  17(a),  the 
pattern  transferred  to  the  second  block  is  used  to  control 
the  signalling  device  20  in  module  17(b),  etc.  Each  of 
the  patterns  stored  in  the  memory  45  comprises  an  1  1  30 
byte  word.  The  bytes  individually  define  the  characteris- 
tics  of  the  pattern. 

As  suggested  by  the  schematic  block  diagram  of 
FIG.  3,  each  of  the  signalling  devices  20  comprises  a 
motor  49,  a  mounting  assembly  51  ,  the  reflector  1  9,  the  35 
lamp  18  and  a  position  sensor  53.  As  discussed  more 
fully  hereinafter,  the  motor  49  preferably  directly  drives 
the  relative  rotation  of  the  reflector  1  9  and  lamp  1  8  ~ 
i.e.,  one  full  rotation  of  the  motor  causes  one  full  rotation 
of  the  lamp  and  reflector.  40 

In  the  preferred  embodiment  of  the  invention,  each 
of  the  motors  49  of  the  signalling  devices  20  is  a  stepper 
motor,  which  receives  speed  and  direction  signals  from 
a  bus  54  emanating  from  a  motor  driver  55.  Each  of  the 
motor  drivers  55  is  a  conventional  motor  driver  such  as  45 
a  Sprague  Model  No.  UCN5804B  driver  that  receives 
the  speed  and  direction  commands  from  the  microproc- 
essor-based  unit  41  .  The  speed  signals  from  the  micro- 
processor-based  unit  41  are  in  the  form  of  serial  digital 
signals  whose  frequency  is  directly  proportional  to  the  so 
speed  of  rotation  of  the  motor  49.  The  direction  signal  is 
a  digital  signal  wherein  one  state  directs  rotation  of  the 
stepper  motor  49  in  a  counterclockwise  direction  and 
the  other  state  directs  rotation  of  the  motor  in  a  clock- 
wise  direction.  55 

Also  emanating  from  the  microprocessor-based 
unit  41  is  a  bus  57  that  controls  each  of  the  lamps  18  of 
the  signalling  devices  20.  A  bus  59  communicates  sig- 

nals  from  the  position  sensors  53  of  the  signalling 
devices  20  back  to  the  microprocessor-based  unit  41  . 

Briefly  digressing,  other  types  of  motors  such  as 
DC  motors  may  also  be  used  to  drive  the  signalling 
devices,  but  they  are  more  likely  to  require  an  indirect 
driving  arrangement  that  is  significantly  more  expensive 
and  complex  than  the  direct  drive  provided  by  stepper 
motors.  In  any  event,  the  present  invention  is  intended 
to  encompass  any  type  of  step-like  drive  for  the  signal- 
ling  devices,  regardless  of  how  it  is  achieved. 

As  an  example  of  a  possible  arrangement  of  the 
signalling  devices  20  using  a  motor  other  than  a  stepper 
motor,  the  mounting  assembly  51  may  include  a  gear 
(not  shown)  mounted  to  rotate  about  a  vertical  axis  that 
includes  the  longitudinal  axis  of  the  lamp  18.  The  reflec- 
tor  19  is  mounted  to  the  horizontal  planar  surface  of  the 
gear  at  a  position  offset  from  the  axis  of  rotation  such 
that  the  rotation  of  the  gear  orbits  the  reflector  about  the 
lamp  18  and  the  focal  point  of  the  reflector  is  approxi- 
mately  coincident  with  the  light  source  of  the  lamp.  The 
teeth  of  the  gear  circumscribe  the  peripheral  boundary 
of  the  gear  and  engage  a  worm  gear  that  is  directly 
driven  by  the  DC  motor.  In  order  for  the  microprocessor- 
based  system  to  control  the  movement  of  such  a  signal- 
ling  device,  an  optical  detector  is  mounted  to  sense 
rotation  of  the  periphery  of  the  gear  in  order  to  provide 
detection  pulses  as  teeth  of  the  gear  pass  through  the 
detector. 

Turning  to  a  more  detailed  discussion  of  the  micro- 
processor-based  unit  41  and  referring  to  FIG.  4,  a 
microprocessor  61  of  the  unit  is  preferably  the 
MC68HC05C8,  manufactured  by  Motorola,  Inc.  of  Aus- 
tin,  Texas.  Serial  data  is  communicated  between  the 
microprocessor  61  and  the  control  unit  #1  via  input  line 
RDI  and  output  line  TDO.  These  two  lines  are  con- 
nected  to  the  cable  31  in  a  conventional  manner  via 
buffer  63  and  opto-isolator  65.  A  read-only  memory  67 
(ROM)  incorporated  into  the  microprocessor  61 
includes  the  memory  67  as  well  as  part  of  the  neces- 
sary  software  for  the  control  units  #1  and  #2  to  execute 
the  functions  set  forth  in  the  flow  diagrams  of  FIGS.  8- 
10. 

It  will  be  appreciated  from  an  inspection  of  FIG.  4 
together  with  a  consideration  of  the  block  diagram  of 
FIG.  3  that  the  illustrated  inputs/outputs  between  the 
microprocessor  61  and  the  illustrated  signalling  device 
20  of  module  1  7(a)  are  repeated  for  each  of  the  other 
signalling  devices  20  in  modules  17(b)-17(g).  Because 
these  input/output  connections  are  repeated,  only  the 
ones  for  signalling  device  20  of  module  17(a)  are  illus- 
trated  and  discussed  in  detail  hereinafter. 

A  field  effect  transistor  69  (FET)  functions  as  a 
switch  responsive  to  an  enable  signal  from  the  micro- 
processor  61  to  turn  on  and  off  the  lamp  18  of  the  sig- 
nalling  device  20.  The  enable  signal  is  applied  to  the 
FET  69  by  way  of  a  latch  71  responsive  to  a  strobe  sig- 
nal  from  the  microprocessor  61  .  The  drain  of  the  FET  69 
is  connected  to  ground  and  the  source  is  connected  to 
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the  lamp  via  mounting  72  as  explained  more  fully  in  con- 
nection  with  FIGS.  7a-7c. 

The  status  of  the  lamp  18  (i.e.,  burned  out  or  nor- 
mal)  is  determined  by  the  microprocessor  61  by  sensing 
the  voltage  at  the  source  of  the  FET  69  when  the  lamp 
is  turned  off  --  i.e.,  the  FET  is  off.  If  the  lamp  18  is  nor- 
mal,  its  filament  conducts  the  voltage  +V  to  the  source 
of  the  FET.  Thus,  a  healthy  lamp  1  8  will  provide  a  signal 
of  +V  volts  on  line  74  when  the  FET  is  off.  If  the  lamp  1  8 
is  burned  out,  the  line  74  will  be  at  zero  volts  because  of 
biasing  resistor  76,  which  has  a  high  ohmic  value  such 
as  one  megohm.  In  order  to  provide  the  signal  on  line  74 
to  the  microprocessor  61  ,  an  opto-isolator  78  first  pro- 
vides  a  buffer  to  protect  the  microprocessor  from  tran- 
sients.  The  signal  is  then  delivered  to  one  of  seven  (7) 
inputs  of  an  OR  gate  80  whose  output  is  received  by  the 
microprocessor  61  .  The  six  (6)  remaining  inputs  of  the 
OR  gate  80  are  connected  to  the  six  other  lamps  1  8  and 
FETs  69  of  the  modules  1  7(b)-1  7(g). 

If  a  ground  or  zero  volt  signal  is  detected  on  line  74 
by  the  microprocessor  61,  a  signal  is  delivered  to  the 
control  unit  #1  via  cable  31  ,  which  in  turn  provides  a  sig- 
nal  to  the  control  head  21  for  the  purpose  of  generating 
an  audio  tone  that  warns  the  operator  of  the  vehicle  1  1 
that  a  lamp  1  8  is  burned  out.  As  discussed  hereinafter  in 
connection  with  FIG.  6,  a  piezoelectric  transducer  127  is 
housed  in  the  control  head  21  and  generates  the  audio 
tone. 

Position  sensor  53  detects  the  rotation  of  the  reflec- 
tor  19  through  a  predetermined  position  in  its  orbit.  The 
detection  signal  is  returned  to  the  microprocessor  61  for 
use  in  controlling  the  on/off  status  of  the  lamp  18  and 
the  position  of  the  reflector  1  9.  Also,  the  detection  signal 
can  be  used  to  confirm  that  the  motor  is  operating  prop- 
erly.  In  a  conventional  manner,  a  pull-up  resistor  73  and 
a  buffer  75  are  provided  between  the  output  of  the  latch 
71  and  the  base  of  the  FET  69. 

The  digital  speed  and  direction  signals  serially 
received  by  the  motor  driver  55  control  the  four-phase 
outputs  01,  02,  03,  and  04  that  directly  drive  the  stator 
windings  79  as  illustrated.  In  a  conventional  fashion,  a 
rotor  81  of  the  stepper  motor  49  rotates  in  arcuate  steps 
in  response  to  the  changing  signals  at  the  four-phase 
outputs  of  the  driver  55  such  that  the  arcuate  steps  are 
each  of  approximately  the  same  size.  As  is  well-known 
and  standard  for  controlling  stepper  motors,  the  time 
sequence  in  which  the  four-phase  outputs  apply  power 
to  the  windings  79  controls  the  direction  of  rotation  for 
the  rotor  81  and  the  frequency  of  the  time  sequence 
controls  its  speed. 

Although  not  shown  in  FIG.  4,  a  current  limiting 
resistor  is  typically  connected  in  series  between  the 
power  supply  for  the  motor  49  and  the  windings  79  of 
the  motor  in  order  to  protect  the  motor  from  damage.  In 
order  to  quickly  accelerate  or  decelerate  the  motor, 
however,  it  would  be  useful  to  shunt  the  resistor  in  order 
to  apply  full  power  directly  to  the  motor.  Because  accel- 
erating  or  decelerating  take  only  a  short  time  (e.g.,  one 

second),  application  of  full  power  for  such  a  time  period 
should  not  harm  the  motor.  Also,  at  high  rotational 
speeds,  the  impedance  of  the  motor  is  sufficiently  great 
that  the  power  supply  can  be  directly  applied  to  the 

5  motor  49  in  a  continuous  manner  without  damaging  the 
motor.  By  providing  a  switch  to  effect  the  shunting  of  the 
resistor,  the  motor  49  can  be  provided  more  torque  for 
faster  transitions  between  on  and  off  states  and  for  high 
speed  operation.  In  keeping  with  the  invention,  the 

10  switch  for  each  motor  49  would  be  controlled  by  the 
microprocessor  61  of  the  control  unit  #2  in  conjunction 
with  the  microprocessor-based  unit  of  the  control  unit 
#1. 

The  shaft  83  of  the  rotor  81  directly  drives  a  reflec- 
15  tor  mounting  85  of  the  mounting  assembly  51  which  in 

turn  moves  the  reflector  1  9  in  its  orbit  about  the  lamp  1  8. 
As  the  reflector  mounting  85  rotates  in  response  to  the 
rotation  of  the  rotor  81  ,  a  portion  of  it  cuts  a  beam  of 
light  emanating  from  a  photodiode  87  and  bridging  the 

20  photodiode  and  a  phototransistor  89  as  suggested  by 
the  dashed  line  91  .  The  photodiode  87  and  phototran- 
sistor  89  comprise  the  position  sensor  53  and  are 
mounted  in  the  signalling  device  20  to  remain  stationary 
as  the  reflector  mounting  85  and  the  reflector  1  9  rotate. 

25  When  the  reflector  mounting  85  passes  the  location  of 
the  position  sensor  53,  the  light  beam  is  broken  and  the 
phototransistor  89  changes  states,  thereby  generating  a 
pulse  to  the  microprocessor  61  by  way  of  a  conventional 
buffer  92. 

30  As  with  the  control  unit  #2,  the  control  unit  #1  is  also 
microprocessor  based  and  as  illustrated  in  FIG.  5  pref- 
erably  also  incorporates  a  68HC05C8  by  Motorola,  Inc. 
of  Austin,  Texas.  The  selected  layout  or  set  of  functions 
accessible  from  the  keypad  27  in  the  operating  mode  is 

35  contained  in  an  E2PROM  93  connected  to  the  micro- 
processor  95  via  data  lines  SPI.  A  ROM  97  incorporated 
into  the  microprocessor  95  controls  the  functioning  of 
the  microprocessor  in  a  manner  that  complements  the 
functioning  of  the  microprocessor  61  of  the  control  unit 

40  #2  so  that  the  functions  of  the  flow  diagrams  of  FIGS.  8- 
9  are  executed.  Also,  the  ROM  97  incorporates  the 
memory  39  of  FIG.  2  in  that  the  different  layouts  or  sets 
of  functions  for  the  keypad  27  are  contained  in  the 
ROM.  On  a  system  level,  the  microprocessors  61  and 

45  95  of  the  control  units  #1  and  #2,  respectively,  may  be 
viewed  as  being  in  a  master/slave  relationship,  where 
the  microprocessor  95  is  the  master  processor  and  the 
microprocessor  61  is  the  slave  processor. 

To  communicate  with  the  control  unit  #2  and  the 
so  control  head  21  ,  two  pairs  of  transmit  and  receive  lines 

of  the  microprocessor  95  are  each  coupled  to  one  of  the 
cables  29  or  31  by  way  of  an  opto-isolator  and  a  buffer. 
Specifically,  one  pair  of  receive  and  transmit  lines  RDI 
and  TDO  is  coupled  to  the  cable  29  by  way  of  opto-iso- 

55  lator  99  and  buffer  101,  respectively,  in  order  for  the 
microprocessor  95  of  the  control  unit  #1  to  communi- 
cate  with  the  control  head  21  .  Similarly,  the  other  pair  of 
receive  and  transmit  lines  RDI  and  TDO  is  coupled  to 
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the  cable  31  by  way  of  opto-isolator  103  and  buffer  105, 
respectively,  in  order  for  the  microprocessor  95  to  com- 
municate  with  the  microprocessor  61  of  the  control  unit 
#2. 

In  response  to  keystrokes  at  the  keypad  27  when 
the  system  is  in  the  operating  mode,  the  microprocessor 
95  of  the  control  unit  #1  receives  data  at  its  one  RDI 
input  from  the  control  head  21.  From  a  selected  set  of 
functions  in  the  ROM  97,  the  microprocessor  95  deter- 
mines  what  primary  and/or  auxiliary  functions  are  asso- 
ciated  with  a  keystroke.  If  an  auxiliary  function  has  been 
identified,  the  microprocessor  95  issues  appropriate 
commands  to  a  relay  driver  1  07  and  a  bank  of  relays 
109  in  order  to  execute  one  of  the  auxiliary  functions  A, 
B  and  C.  If  a  primary  function  has  been  identified,  it  is 
sent  to  the  microprocessor  61  of  the  control  unit  #2  so 
that  the  individual  patterns  comprising  the  primary  func- 
tion  can  be  determined  and  assigned  to  each  of  the  sig- 
nalling  devices  20  as  previously  discussed.  The 
microprocessor  95  of  the  control  unit  #1  also  transmits 
the  identity  of  the  primary  function  to  the  control  head 
21  so  that  the  LEDs  33(a)-33(g)  can  be  controlled  in  a 
manner  to  mimic  the  visual  pattern  generated  by  the 
signalling  devices  20. 

Turning  to  the  electronics  of  the  control  head  21  as 
illustrated  in  FIG.  6,  a  third  microprocessor  1  1  1  controls 
the  keypad  27  and  cooperates  with  the  microprocessor 
95  of  the  control  unit  #1  to  execute  primary  and  auxiliary 
functions  selected  by  keystrokes  to  the  keypad  27  or 
program  the  system  in  response  to  keystrokes,  depend- 
ing  on  whether  the  system  and  particularly  the  micro- 
processor  95  are  in  the  operating  or  programming 
mode.  Like  the  relationship  between  the  microprocessor 
95  of  the  control  unit  #1  and  the  microprocessor  61  of 
the  control  unit  #2,  the  microprocessor  1  1  1  of  the  con- 
trol  head  21  may  be  viewed  as  being  in  a  master/slave 
relationship  with  the  microprocessor  95  of  the  control 
unit  #1  .  In  response  to  a  keystroke  to  a  key  of  the  key- 
pad  27,  the  microprocessor  1  1  1  transmits  on  line  TDO 
a  serial  data  stream  to  the  microprocessor  95,  informing 
the  latter  that  a  particular  key  has  been  pressed. 
Depending  on  whether  the  system  is  in  its  operating  or 
programming  mode,  the  microprocessor  95  either  1) 
executes  an  auxiliary  function  identified  with  the  key 
and/or  instructs  the  microprocessor  61  to  execute  a  par- 
ticular  primary  function  or  2)  changes  the  composition 
and/or  layout  of  the  set  of  functions  accessible  from  the 
control  head  21  when  the  system  is  in  the  operating 
mode. 

The  microprocessor  1  1  1  of  the  control  head  21  exe- 
cutes  a  program  stored  in  a  ROM  113  internal  to  the 
microprocessor  as  shown  in  FIG.  6.  A  regulator  circuit 
1  1  5  receives  power  from  the  control  unit  #1  and  con- 
verts  it  to  a  regulated  five  (5)  volts  to  power  the  micro- 
processor  1  1  1  and  the  associated  circuitry  in  the  control 
head  21.  Input  ports  "A"  to  the  microprocessor  111 
receive  keystroke  signals  from  the  keypad  27.  The  key- 
pad  27  is  laid  out  as  a  three-by-four  matrix  that  is  buff- 

ered  by  a  conventional  buffer  1  1  7  such  as  a  74LS240 
manufactured  by  Texas  Instruments,  Dallas,  Texas. 

The  microprocessor  1  1  1  identifies  which  key  in  the 
matrix  has  been  pressed  and  transmits  the  identity  of 

5  the  key  to  the  microprocessor  95  from  its  TDO  output 
via  transmit  buffer  1  19  and  cable  29.  Also,  the  LEDs  37 
associated  with  the  keys  of  the  keypad  27  are  controlled 
by  the  microprocessors  1  1  1  and  95  in  response  to  key- 
strokes  so  that  the  user  is  prompted  regarding  system 

10  status.  Various  prompting  schemes  may  be  employed 
for  this  purpose. 

The  LEDs  37  and  33(a)-33(g)  are  configured  in  an 
eight-by-three  matrix  connected  to  output  ports  "B"  and 
"C"  of  the  microprocessor  1  1  1  by  way  of  a  conventional 

15  buffers  121  and  123,  respectively.  The  eight  rows  of  the 
matrix  are  controlled  by  the  output  ports  "B",  whereas 
the  three  columns  of  control  lines  are  controlled  by  the 
output  ports  "C".  Two  of  the  three  control  lines  compris- 
ing  the  columns  of  the  matrix  control  the  LEDs  37  of  the 

20  keys,  and  the  other  line  control  the  LEDs  33(a)-33(g)  for 
mimicking  the  visual  pattern  of  a  selected  primary  func- 
tion.  The  microprocessor  1  1  1  receives  the  identity  of  the 
primary  function  being  executed  by  the  signalling 
devices  20  at  its  RDI  input  via  cable  29  and  an  opto-iso- 

25  lator  125.  Under  program  control,  the  microprocessor 
1  1  1  responds  to  the  identity  of  the  primary  function  by 
executing  an  appropriate  one  of  a  plurality  of  LED  pat- 
terns  stored  in  ROM  113.  A  piezoelectric  transducer 
1  27  is  powered  by  the  microprocessor  1  1  1  by  way  of  the 

30  buffer  1  23.  The  transducer  1  27  provides  an  audio  tone 
in  response  to  the  detection  of  a  burned  out  lamp  1  8  as 
discussed  in  connection  with  FIG.  4. 

Referring  now  to  the  structure  of  the  signalling 
devices  20  and  their  modules  17(a)-17(g),  FIGS.  7a-7c 

35  illustrate  the  detailed  construction  of  an  exemplary  one 
of  the  signalling  devices  20  and  modules  illustrated  in 
FIG.  1a.  As  previously  indicated,  each  of  the  signalling 
devices  20  is  identical  to  the  others.  Similarly,  the  mod- 
ules  17(a)-17(g)  are  identical  except  for  differences  in 

40  their  shape  necessary  to  accommodate  their  mountings 
on  different  areas  of  the  frame  1  6. 

As  previously  indicated,  a  stepper  motor  49  directly 
drives  the  mounting  85  for  the  reflector  1  9.  In  order  to 
directly  drive  the  reflector  1  9  and  its  mounting  assembly 

45  85,  the  motor  49  is  mounted  in  a  cavity  of  the  base  sec- 
tion  12  of  the  module  17(g)  such  that  the  drive  shaft  83 
of  the  motor  projects  along  a  vertical  axis  through  the 
base  section. 

The  mounting  assembly  85  for  the  reflector  19  is 
so  fixed  to  the  end  of  the  drive  shaft  83  so  that  the  assem- 

bly  and  reflector  rotate  with  the  shaft.  The  shaft  83  of  the 
stepper  motor  49  rotates  in  arcuate  steps  and,  because 
the  mounting  assembly  85  and  reflector  19  are  secured 
to  the  shaft,  they  also  rotate  in  arcuate  steps.  The 

55  mounting  assembly  85  extends  horizontally  in  one 
direction  to  define  an  extension  131  that  interacts  with 
the  position  sensor  53  in  order  to  provide  a  reference 
signal  to  the  microprocessor  61  for  the  rotation  of  the 

10 
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reflector  1  9  about  the  lamp  1  8.  For  the  reflector  1  9  to 
orbit  the  lamp  1  8  as  the  shaft  83  of  the  stepper  motor  49 
rotates,  the  reflector  is  mounted  to  the  mounting  assem- 
bly  83  at  a  position  that  is  offset  from  the  vertical  axis  of 
rotation  defined  by  the  shaft.  The  amount  of  offset 
defines  the  radius  of  the  orbit  for  the  reflector  1  9  and 
positions  the  reflector  so  that  its  focal  point  is  coincident 
with  the  position  of  the  lamp  18.  The  direction  and 
speed  of  the  arcuate  steps  executed  by  the  stepper 
motor  49,  the  mounting  assembly  85  and  the  reflector 
1  9  are  controlled  by  the  system  as  previously  explained. 

The  mounting  assembly  85  for  the  reflector  19  is 
generally  L-shaped  as  illustrated  and  formed  from  .040 
inch  thick  C-1008  or  C-1010  cold  rolled  steel.  The 
reflector  1  9  is  spot  welded  to  an  upright  arm  1  33  of  the 
mounting  assembly  85  so  that  the  reflector  is  offset  from 
the  axis  of  rotation  as  previously  mentioned.  The  reflec- 
tor  19  is  made  of  3003  aluminum  and  has  a  conven- 
tional  surface  contour  of  a  paraboloid.  A  finish  is  placed 
on  the  surface  of  the  reflector  1  9  so  that  it  has  a  beam 
of  relatively  intermediate  width  and  sufficient  candle 
intensity  on  and  off  the  axis  of  the  paraboloid  such  that 
both  narrow  and  broad  beam  intensity  requirements  are 
met.  To  ensure  sufficient  beam  width,  the  finish  of  the 
reflector  is  prepared  using  a  conventional  chemical  dip- 
ping  and  anodizing  process,  commonly  called  "bright 
dipping."  With  a  sufficiently  broad  beam  width  and 
bright  light  source  for  the  lamp  18,  the  signalling  device 
is  able  to  meet  the  photometric  requirements  (e.g.,  SAE 
requirements)  for  all  the  patterns  commonly  made  by 
different  types  of  conventional  rotators. 

The  lamp  1  8  is  suspended  above  the  axis  of  rota- 
tion  for  the  reflector  1  9  by  the  lamp  mounting  assembly 
72.  The  assembly  72  includes  a  conventional  lamp 
socket  137  for  receiving  a  50  watt  halogen  lamp,  which 
is  the  preferred  light  source.  A  50  watt  halogen  light  has 
sufficient  intensity  to  satisfy  on-axis  photometric 
requirements  for  any  pattern  the  signalling  device  may 
be  asked  to  execute  while  complementing  the  beam 
width  of  the  reflector  19  to  also  meet  or  exceed  beam 
width  photometric  requirements  for  any  pattern.  Also,  a 
50  watt  halogen  lamp  for  each  of  the  signalling  devices 
20  is  a  practical  power  level  that  can  be  supported  by 
the  electrical  system  of  the  vehicle  1  1  ,  assuming  that 
the  number  of  signalling  devices  in  a  light  bar  is  not 
excessive. 

In  each  of  the  modules  1  7(a)-1  7(g)  of  the  seven  sig- 
nalling  devices  20,  a  plate  147  in  the  base  section  12 
provides  structural  support  for  mounting  the  devices. 
The  plate  147  in  turn  is  secured  to  the  base  section  12 
by  six  (6)  screws  149a-149f.  The  stepper  motor  49  is 
mounted  to  the  underside  of  the  plate  147  by  two 
screws  151a  and  151b  and  its  shaft  projects  through  a 
hole  155  in  the  plate. 

To  support  the  lamp  1  8  and  lamp  socket  1  37  above 
and  along  the  axis  of  rotation  and  focal  point  of  the 
reflector  19,  the  lamp  mounting  72  includes  a  one-piece 
frame  comprising  two  legs  135a  and  135b,  each  sup- 

porting  a  cantilevered  arm  135c  and  135d  that  is  joined 
at  its  end  to  the  other  arm.  The  joint  formed  by  the  mat- 
ing  of  these  two  arms  135c  and  135d  secures  the  lamp 
socket  137  over  the  axis  of  rotation.  The  mounting 

5  assembly  72  is  formed  from  .059  inch  thick  1008  or 
1010  cold  rolled  steel.  The  legs  135a  and  135b  are  ori- 
ented  so  as  to  present  a  minimum  profile  to  the  light 
radiating  from  the  lamp  18.  Each  of  the  legs  135c  and 
135d  includes  a  foot  135e  and  135f,  respectively,  for 

10  securing  the  mounting  1  35  to  the  plate  1  47  of  the  mod- 
ule.  Each  foot  1  35e  and  1  35f  is  secured  to  the  plate  1  47 
by  way  of  an  expanding  nylon  fastener  and  screw  com- 
bination  129.  The  nylon  fastener  allows  the  assembly  72 
to  be  electrically  common  with  the  lamp  socket  137  in 

15  that  the  fasteners  electrically  insulate  the  assembly 
from  the  plate  147.  As  explained  in  connection  with  FIG. 
4,  the  lamp  18  is  energized  by  grounding  the  socket  137 
and  assembly  72  by  way  of  the  FET  69. 

The  position  sensor  53  is  mounted  to  a  bracket  141 
20  that  is  spot  welded  to  the  plate  1  47.  Two  screws  hold  the 

sensor  to  a  vertical  face  141a  of  the  bracket  141  so  that 
the  extension  131  of  the  reflector  mounting  passes 
through  the  gap  and  breaks  the  beam  between  the  pho- 
totransistor  and  photodiode  of  the  position  sensor  as 

25  best  seen  in  FIGS.  7b-7c. 
Each  of  the  modules  17(a)-17(g)  of  the  light  bar  13 

includes  a  dome  1  4  of  transparent  plastic  material  such 
as  lens  grade  polycarbonate  plastic.  To  form  one  of  the 
modules  17(a)-17(g),  the  dome  14  is  mounted  to  the 

30  base  section  1  2  by  way  of  a  tongue-and-slot  arrange- 
ment  (not  shown)  at  the  fronts  of  the  modules  and 
screws  153a-b  at  their  backs.  With  the  domes  14  in 
place,  the  signalling  devices  20  are  isolated  from  the 
elements  of  the  ambient  environment.  Under  each  of 

35  the  domes  1  4,  a  color  filter  1  30  may  be  provided. 
Wires  (not  shown)  from  the  control  unit  #2  in  the 

housing  15  of  the  light  bar  13  are  fed  to  the  motor  49 
and  lamp  socket  137  of  each  signalling  device  via  a  cav- 
ity  in  the  frame  16.  Similarly,  wires  from  the  position 

40  sensors  53  are  fed  back  to  the  control  unit  #2  by  way  of 
the  cavity.  The  wire  to  the  socket  1  37  for  the  lamp  1  8  is 
secured  to  one  of  the  legs  135a  or  135b  of  the  lamp 
mounting  1  35  and  passes  from  the  cavity  of  the  frame 
1  6  to  the  interior  of  the  dome  1  4  by  way  of  a  hole  (not 

45  shown)  in  the  base  section  1  2  and  plate  1  47.  A  connec- 
tor  148  mounted  to  the  underside  of  the  plate  147  inter- 
faces  the  wiring  of  the  signalling  device  20  and  the 
wiring  from  the  control  unit  #2. 

The  control  units  #1  and  #2  execute  programs 
so  stored  in  the  ROMs  67  and  97  integrated  into  the  micro- 

processors  61  and  95,  respectively.  Together,  the  con- 
trol  units  #1  and  #2  execute  the  logic  of  the  flow  diagram 
for  the  operating  mode  in  FIGS.  8-9.  In  response  to  the 
appropriate  keystrokes  to  the  keypad  27  of  the  control 

55  head  21  ,  the  control  units  #1  and  #2  execute  the  logic  of 
the  programming  mode  illustrated  in  the  flow  diagram  of 
FIG.  10. 

Upon  application  of  power  to  the  system,  the  sys- 
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tern  is  electrically  and  electromechanically  initialized  in 
steps  201-215  of  FIG.  8a.  Specifically,  in  step  201,  the 
electronics  of  the  system  is  initialized  upon  application 
of  power.  The  motors  49  of  all  the  signalling  devices  20 
are  advanced  at  a  constant  speed  in  steps  203-205. 
The  motors  49  maintain  the  step  rotation  of  the  reflec- 
tors  19  in  steps  207-209  until  the  position  sensors  53 
indicate  the  reflectors  have  rotated  through  a  predeter- 
mined  position  as  defined  by  the  positions  of  the  posi- 
tion  sensors.  For  each  of  the  signalling  devices  20,  an 
appropriate  number  of  steps  are  executed  by  the  motor 
49  in  step  21  1  after  the  position  sensor  53  has  detected 
the  rotation  of  the  reflector  19.  After  these  appropriate 
number  of  steps  have  been  executed  by  the  motor  49, 
the  system  decelerates  the  motor  and  stops  the  rotation 
of  the  reflector  19  at  a  position  defined  as  the  "home 
position"  in  steps  213  and  215. 

As  presently  contemplated,  the  system  enters  the 
programming  mode  if  a  keystroke  is  detected  at  the 
lower  leftmost  key  of  the  keypad  27  during  the  power-up 
initialization  of  the  system.  In  the  operating  mode,  this 
key  provides  a  reset  function.  Its  LED  37  is  always  lit 
and  provides  an  indication  that  the  system  is  receiving 
power. 

At  step  217,  the  system  branches  to  a  program 
mode  subroutine  if  it  detects  the  keystroke  to  the  reset 
key  during  the  initialization  process.  The  programming 
mode  subroutine  is  executed  at  step  219  and  returns  to 
the  main  program  at  the  entry  of  step  217  in  order  to 
determine  if  further  programming  is  to  be  initiated.  A 
timeout  function  may  be  provided  at  the  exit  of  the  pro- 
gramming  mode  subroutine  in  order  to  provide  the  user 
of  the  system  with  a  time  window  to  reenter  the  subrou- 
tine  at  step  217.  Otherwise,  the  system  will  branch  to 
step  221  where  it  determines  whether  a  keystroke  has 
been  made  to  the  keypad  27  indicating  that  an  operat- 
ing  mode  function  should  be  executed.  The  system  con- 
tinues  to  scan  the  keypad  27  in  step  221  until  a  function 
key  is  pressed.  When  a  keystroke  is  detected,  the  sys- 
tem  first  determines  which  primary  and  auxiliary  func- 
tions  are  associated  with  the  key  that  was  pressed  and 
then  executes  the  functions. 

The  primary  and  auxiliary  functions  of  the  key  are 
identified  from  the  E2PROM  read  by  the  microprocessor 
95  in  the  control  unit  #1  as  previously  discussed.  If  an 
auxiliary  function  is  associated  with  the  selected  key, 
the  system  energizes  the  appropriate  relay  109  in  step 
225.  If  the  selected  key  is  associated  with  a  primary 
function,  the  system  retrieves  the  correct  combination  of 
patterns  to  be  executed  by  the  signalling  devices  20 
stored  in  the  ROM  67  of  the  microprocessor  61  of  the 
control  unit  #2  as  also  previously  discussed. 

With  the  individual  patterns  comprising  the  primary 
function  identified,  the  system  executes  the  primary 
function  at  step  229.  At  step  231,  the  system  deter- 
mines  if  a  second  keystroke  has  occurred  at  the 
selected  key,  indicating  that  the  user  wishes  to  termi- 
nate  the  function  or  functions  activated  by  the  key.  As 

long  as  a  second  keystroke  is  not  detected,  the  system 
remains  in  a  loop  between  steps  229  and  231  as  indi- 
cated  in  the  flow  diagram.  Upon  detection  of  a  second 
keystroke  to  the  selected  key,  the  system  initiates  the 

5  termination  of  the  function  or  functions  by  first  shutting 
off  the  lamps  18  at  step  233  if  a  primary  function  is 
being  executed  and  de-energizing  the  relay  109  step 
235  if  an  auxiliary  function  is  being  executed.  The  sys- 
tem  then  returns  to  step  203  of  the  initialization  proce- 

10  dure  in  order  to  rotate  the  reflectors  19  into  a 
predetermined  rest  position  at  step  215.  The  system 
then  rests  at  step  221  and  scans  for  another  keystroke 
to  the  keypad  27. 

In  order  to  execute  a  primary  function  in  step  229, 
15  the  system  executes  the  logical  steps  of  the  flow  dia- 

gram  in  FIG.  9.  First,  in  step  237  the  system  determines 
if  the  light  bar  1  3  is  already  performing  a  visual  pattern 
of  a  primary  function.  If  the  signalling  devices  20  are  at 
rest,  the  system  branches  to  step  239  where  the  appro- 

20  priate  ones  of  the  motors  49  are  accelerated.  In  step 
241  ,  the  system  maintains  the  motors  in  an  energized 
state  in  accordance  with  the  patterns  stored  in  the  ROM 
67  of  the  control  unit  #2.  Similarly,  the  lamps  18  are 
turned  on  and  off  in  accordance  with  the  selected  group 

25  pattern  in  step  243. 
If  the  light  bar  13  is  already  providing  a  visual  pat- 

tern  of  a  primary  function  in  step  237,  the  system 
branches  to  step  245  where  the  appropriate  ones  of  the 
motors  49  are  decelerated  based  on  the  new  primary 

30  function  identified  with  the  detected  keystroke.  The 
motors  49  to  be  decelerated  are  stepped  to  an  appropri- 
ate  rest  position  in  steps  247  and  249.  Any  of  the  lamps 
18  of  the  signalling  devices  20  that  are  not  active  in  the 
visual  pattern  of  the  new  primary  function  are  turned  off 

35  in  step  251  .  The  motors  49  of  the  remaining  signalling 
devices  20  that  have  not  been  turned  off  in  steps  235- 
239  are  maintained  in  accordance  with  the  individual 
patterns  of  the  new  primary  function  in  step  253.  The 
motors  49  of  any  of  the  signalling  devices  20  that  are 

40  newly  selected  for  the  visual  pattern  of  the  primary  func- 
tion  are  accelerated  in  accordance  with  the  individual 
patterns  in  step  255.  From  step  255,  the  system 
branches  to  step  242  where  the  system  checks  the  sig- 
nals  from  the  position  sensors  53  to  ensure  the  reflec- 

ts  tors  19  are  rotating  properly.  In  step  243,  the 
appropriate  ones  of  the  lamps  18  are  turned  on.  In  step 
257,  the  system  determines  whether  the  lamps  1  8  that 
have  been  turned  on  in  step  243  are  to  be  flashed  in  the 
selected  pattern.  If  any  of  the  lamps  18  are  to  be 

so  flashed,  the  system  executes  the  flashing  required  of 
the  pattern  in  step  259.  Otherwise,  the  system  branches 
to  the  step  231  in  FIG.  8b. 

If  the  programming  mode  of  the  system  has  been 
entered  by  way  of  a  keystroke  to  the  reset  key  during  the 

55  power-up  sequence  of  the  system  at  step  217  and  the 
system  branches  to  the  programming  mode  subroutine 
in  step  21  9,  the  flow  logic  of  FIG.  1  0  is  executed  in  order 
to  change  the  primary  and/or  auxiliary  functions  that 

12 
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may  be  executed  by  the  system  in  response  to  key- 
strokes.  After  entering  the  programming  mode  subrou- 
tine,  the  system  first  determines  whether  the  functions 
of  only  individual  ones  of  the  keys  are  to  be  repro- 
grammed  or  an  entirely  different  set  of  functions  are  to 
be  substituted  for  those  presently  associated  with  the 
keys  of  the  keypad  27.  Specifically,  in  step  261  ,  the  sys- 
tem  determines  whether  an  appropriate  keystroke  to  the 
keys  of  the  keypad  27  after  the  programming  mode  has 
been  entered  indicates  that  the  programmer  wishes  to 
substitute  a  different  set  of  functions  stored  in  the 
E2PROM  93  of  the  microprocessor  95  in  the  control  unit 
#1  for  the  present  set  of  functions. 

Because  a  separate  programming  keyboard  is  not 
contemplated  from  the  programming  mode,  the  two 
rows  of  keys  on  the  keypad  27  are  identifiable  with  cer- 
tain  programming  functions.  For  example,  in  selecting  a 
layout  or  set  of  functions  in  step  263,  seven  of  the  eight 
keys  in  the  bottom  row  of  the  keypad  27  are  identifiable 
with  the  seven  (7)  alternative  layouts  or  sets  of  functions 
that  may  be  selected.  The  reset  key  functions  as  an 
enter  key  in  the  programming  mode.  Accordingly,  the 
leftmost  key  in  the  group  of  seven  keys  identifies  the  first 
set  of  functions  in  memory,  the  second  leftmost  key 
identifies  the  second  set  in  memory,  etc.  The  program- 
mer  is  prompted  by  visual  patterns  presented  on  the 
LEDs  37  of  the  keys.  The  prompting  is  executed  by  the 
microprocessor  1  1  1  of  the  control  head  1  7  in  response 
to  signals  received  from  the  control  unit  #1  by  way  of 
cable  29. 

After  the  initial  keystroke  in  step  261  ,  the  rightmost 
seven  (7)  of  the  eight  keys  in  the  bottom  row  of  the  key- 
pad  27  provide  an  indication  of  which  one  of  the  seven 
(7)  sets  of  functions  is  currently  available  in  the  operat- 
ing  mode.  If  the  set  available  in  the  operating  mode  is  to 
be  changed,  a  keystroke  to  any  one  of  the  keys 
branches  the  system  to  step  263  where  the  associated 
one  of  the  sets  is  retrieved  from  the  ROM  97.  To  prompt 
the  programmer  that  the  system  has  recognized  the 
keystroke,  the  LED  33  of  the  key  is  lit  in  response  to  the 
keystroke.  Once  the  programmer  has  selected  a 
desired  set  for  use  in  the  operating  mode,  a  keystroke  to 
the  enter  key  (reset  key)  causes  the  system  to  branch  to 
steps  265  and  267  in  order  to  transfer  the  selected  set 
of  patterns  from  the  ROM  97  to  the  E2PROM  93,  where 
the  set  is  accessed  in  the  operating  mode. 

The  seven  (7)  layouts  or  sets  of  functions  stored  in 
memory  are  preferably  seven  of  the  most  popular  com- 
binations  of  functions.  The  expectation  is  that  most 
users  will  select  one  of  the  layouts  and  will  be  satisfied 
with  the  combination  provided  by  the  layout  so  that  fur- 
ther  programming  of  individual  keys  will  not  be  neces- 
sary. 

If  after  entering  the  programming  mode,  keystrokes 
indicate  the  user  wishes  an  individual  key  to  be  pro- 
grammed,  the  system  branches  from  step  261  to  step 
269,  where  the  system  recognizes  a  subsequent  key- 
stroke  as  identifying  the  key  whose  functions  are  to  be 

reprogrammed.  In  steps  271  -277,  the  new  primary  func- 
tion  of  the  key  is  identified.  Again,  the  bottom  row  of 
seven  keys  is  contemplated  as  the  group  of  keys  used 
to  identify  the  new  primary  function.  There  are  a  prede- 

5  termined  number  (e.g.  31)  of  different  primary  functions 
that  can  be  programmed  for  execution  by  the  key.  The 
composition  of  each  of  the  available  primary  functions  is 
stored  in  the  ROM  67  in  the  control  unit  #2.  Each  of 
these  primary  functions  is  associated  with  a  two-digit 

10  number  that  is  identified  on  a  chart  (not  shown)  availa- 
ble  to  the  programmer.  In  order  to  program  the  primary 
function  number  "24",  for  example,  the  programmer  first 
presses  the  fourth  key  from  the  left  in  the  bottom  row  of 
seven  and  then  the  second  key  from  the  left.  The  LEDs 

15  37  of  both  keys  will  flash  to  prompt  the  programmer  the 
system  has  recognized  the  keystrokes.  In  general,  the 
first  keystroke  in  step  271  identifies  the  ones  digit  for  the 
group  pattern  and  the  second  keystroke  identifies  the 
tens  digit  of  the  pattern.  Because  only  seven  (7)  of  the 

20  keys  in  the  bottom  row  of  the  keypad  27  are  available  for 
programming,  it  will  be  appreciated  that  the  numbers 
used  to  identify  the  available  primary  functions  are  lim- 
ited  to  numbers  that  have  only  0-7  in  their  ones  and  tens 
digits.  Also,  numbers  having  the  same  ones  and  tens 

25  digit  are  not  available  (i.e.,  00,  1  1  ,  22,  33,  etc.)  because 
the  system  cannot  properly  prompt  the  programmer  for 
a  double  keystroke  to  the  same  key. 

With  the  new  primary  function  identified,  a  key- 
stroke  to  the  reset  key  (identified  as  the  "enter"  key  in 

30  the  programming  mode)  will  cause  the  system  to 
replace  the  present  primary  function  associated  with  the 
key  with  the  new  function  identified  by  the  programmer. 
The  programmer  may  exit  the  programming  mode  by  a 
simple  second  keystroke  to  the  "enter"  key.  However,  if 

35  an  auxiliary  function  is  to  be  added  to  the  key  or  an 
existing  auxiliary  function  of  the  key  is  to  be  changed, 
the  programmer  presses  a  designated  one  of  the  keys 
in  the  upper  row  (i.e.,  "relay"  key). 

When  programming  an  individual  key,  the  three  left- 
40  most  LEDs  33(a)-33(c)  prompt  the  programmer  regard- 

ing  which  one  of  the  auxiliary  functions,  (if  any),  A,  B  or 
C  is  associated  with  the  selected  key.  Keystrokes  to  the 
relay  key  in  the  top  row  of  keys  allows  the  programmer 
to  select  one  of  the  auxiliary  functions  for  the  key.  The 

45  LEDs  33(a)-33(c)  provides  the  desired  prompting  by 
corresponding  to  the  auxiliary  functions  as  follows: 
33(a)-function  A,  33(b)-function  B  and  33(c)-function  C. 
Keystrokes  to  the  relay  key  sequence  the  LEDs  33(a)- 
33(c)  through  four  (4)  states.  In  three  of  the  states,  one 

so  of  the  LEDs  33(a)-33(c)  is  on,  indicating  an  auxiliary 
function  is  selected.  In  the  fourth  state,  all  three  of  the 
LEDs  33(a)-33(c)  are  off,  indicating  no  auxiliary  function 
is  selected. 

A  keystroke  to  one  of  the  other  keys  in  the  top  row 
55  of  the  keypad  27  will  select  the  functioning  of  the  key  as 

continuously  on,  timed  out  or  momentary.  Specifically,  in 
the  operating  mode,  the  system  may  respond  to  a  key- 
stroke  by  continuously  providing  the  associated  primary 
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and/or  auxiliary  function,  by  momentarily  providing  the 
functions  or  providing  the  functions  for  a  fixed  timeout 
period  (e.g.,  eight  (8)  seconds).  Sequential  keystrokes 
to  the  one  key  in  the  top  row  selects  one  of  the  three 
functioning  options.  The  rightmost  three  LEDs  33(d)- 
33(g)  prompt  the  programmer  as  to  which  of  the  func- 
tioning  options  is  presently  identified. 

With  the  selected  key  fully  programmed,  the  pro- 
grammer  may  examine  the  status  of  the  LEDs  33(a)- 
33(g)  and  37  to  confirm  the  selections  that  have  been 
made  are  correct.  If  they  are  correct,  the  enter  key  is 
pressed  and  the  programmed  key  is  assigned  the  new 
primary  and/or  auxiliary  functions. 

From  the  foregoing,  it  can  be  appreciated  that  the 
signalling  devices  20  and  the  system  for  operating  and 
programming  them  provide  a  versatility  that  heretofore 
has  been  unavailable  for  emergency  signalling  devices. 
Virtually  any  type  of  individual  or  group  pattern  that  can 
be  executed  by  the  relative  rotation  of  rotators  and 
lamps  can  be  executed  by  a  light  bar  incorporating  the 
signalling  devices  and  controlled  by  the  illustrated  sys- 
tem.  Electromechanically,  the  versatility  of  the  system  is 
derived  from  the  incremental  relative  rotation  of  the 
reflector  19  and  lamp  18  of  each  of  the  signalling 
devices  20  provided  by  the  stepper  motor  49.  As  a  com- 
plement  to  the  electromechanical  features  of  the  signal- 
ling  devices,  the  system  controlling  the  devices  is 
microprocessor-based  and  can  be  programmed  to  drive 
the  signalling  devices  so  as  to  provide  virtually  any  pat- 
tern.  Furthermore,  the  overall  architecture  of  the  emer- 
gency  signalling  system  minimizes  the  cabling  between 
the  control  head  positioned  within  the  passenger  com- 
partment  of  the  vehicle  1  1  and  the  light  bar  1  3  mounted 
on  the  roof  of  the  vehicle. 

Claims 

1.  An  emergency  signalling  system  for  mounting  to  a 
vehicle  for  executing  a  visual  pattern  of  light,  the 
device  comprising  in  combination: 

a  light  source  (18); 
a  mounting  (12)  for  the  light  source  (18); 
a  reflector  assembly  (1  9,  85)  for  orbiting  about 
the  light  source  (18)  and  generating  a  beam  of 
light; 
drive  means  (49)  for  driving  the  reflector 
assembly  (19,  85)  for  orbiting  movement  about 
the  light  source  (18); 
means  (45)  for  generating  a  plurality  of  different 
visual  patterns  of  the  beam  of  light  executable 
by  the  orbiting  of  the  reflector  assembly  (19, 
85)  in  response  to  the  drive  means  (49),  where 
said  pattern  generating  means  provides  infor- 
mation  regarding  the  timing  and  the  direction  of 
the  reflector  movement; 
user  operable  means  (27)  for  selecting  one  of 
the  visual  patterns; 

and  control  means  (control  units  #1  and  #2)  in 
communication  with  said  pattern  generating 
means  (45)  and  said  user  operable  means  for 
providing  command  signals  to  said  drive 

5  means  (49)  in  accordance  with  the  timing  and 
direction  of  the  selected  visual  pattern  for  con- 
trolling  the  timing  and  direction  of  the  rotation  of 
the  reflector  assembly,  thereby  causing  rotation 
of  the  reflector  assembly  that  causes  the 

10  selected  visual  pattern  of  the  beam  of  light; 
said  system  being  characterized  in  that  said 
timing  information  is  a  rotational  speed  infor- 
mation,  in  that  the  drive  means  (49)  comprises 
drive  means  for  a  step-like  drive  of  the  orbit  of 

15  the  reflector  assembly  in  incremental  rotational 
steps,  where  each  of  said  steps  is  of  a  prede- 
termined  arcuate  value; 
in  that  said  pattern  generating  means  com- 
prises  a  memory  (45)  containing  a  plurality  of 

20  different  visual  patterns  of  the  beam  of  light 
executable  by  the  orbiting  of  the  reflector 
assembly  in  response  to  the  drive  means  (49), 
where  each  visual  pattern  in  the  memory  (45) 
contains  information  regarding  the  speed  and 

25  the  direction  of  the  incremental  steps  to  be 
made  by  the  reflector  in  response  to  said  drive 
means  (49); 
that  the  user  operable  means  comprises  a  user 
interface  (27)  for  selecting  one  of  the  visual  pat- 

30  terns  in  the  memory  (45)  and  that  said  control 
means  (control  unit  #1  and  #2)  are  in  communi- 
cation  with  the  memory  and  the  user  interface 
for  providing  command  signals  to  the  drive 
means  in  accordance  with  the  speed  and  direc- 

35  tion  information  of  the  selected  visual  pattern 
for  controlling  the  speed  and  the  direction  of 
the  rotation  of  the  reflector  assembly. 

2.  A  system  as  set  forth  in  claim  1  ,  wherein  said  drive 
40  means  comprises  a  stepper  motor  (49). 

3.  A  signalling  system  as  set  forth  in  claim  1  or  2, 
where  the  control  means  (control  units  #1  and  #2) 
includes  means  for  turning  on  and  off  the  light 

45  source  (18)  in  association  with  the  generation  of 
command  signals  to  the  drive  means  (49). 

4.  A  signalling  system  as  set  forth  in  claim  1  ,  wherein 
each  step  of  the  incremental  rotational  steps  of  the 

so  relative  rotation  of  the  light  source  (1  8)  and  reflector 
assembly  (1  9,  85)  defines  a  relative  position  of  the 
light  source  (18)  and  reflector  assembly  (19,  85), 
the  system  including: 

55  a  sensor  (53)  for  sensing  when  the  light  source 
(18)  and  reflector  assembly  (19,  85)  are  in  at 
least  one  of  the  relative  positions  and  in 
response  thereto  providing  a  reference  signal 

14 
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to  the  control  means. 

5.  A  system  as  set  forth  in  claim  4,  wherein  the  control 
means  includes  means  responsive  to  the  reference 
signal  from  the  sensor  (53)  for  relatively  rotating  the 
light  source  (18)  and  reflector  assembly  (19,  85)  to 
a  home  position  corresponding  to  a  predetermined 
one  of  the  relative  positions  of  the  light  source  and 
reflector  assembly. 

6.  A  system  as  set  forth  in  claim  1  ,  wherein  the  com- 
mand  signals  include  a  first  signal  indicating  the 
direction  of  relative  rotation  of  the  light  source  (1  8) 
and  reflector  assembly  (19,  85)  and  a  second  signal 
including  a  plurality  of  pulses  for  incrementally 
rotating  the  light  source  and  reflector  assembly 
such  that  the  frequency  of  the  pulses  determines 
the  speed  of  the  relative  rotation. 

7.  A  system  as  set  forth  in  claim  1  including  a  plurality 
of  light  sources  and  reflector  assemblies,  each 
associated  with  a  mounting  assembly  and  a  step- 
per  motor  (49)  such  that  the  stepper  motors  (49) 
are  all  responsive  to  command  signals  from  the 
control  means  (control  units  #1  and  #2)  so  that 
each  light  source  and  reflector  assembly  may  either 
be  operated  independently  and  asynchronously 
with  respect  to  other  light  sources  and  reflector 
assemblies  or  synchronously. 

8.  A  system  as  set  forth  in  claim  1  ,  wherein  said  user 
operable  means  include  a  control  panel. 

9.  A  system  as  set  forth  in  claim  6,  wherein  the  control 
panel  includes  a  keypad  (27)  such  that  keystrokes 
to  keys  of  the  keypad  (27)  select  ones  of  the  plural- 
ity  of  possible  visual  patterns  stored  in  the  memory 
(45). 

1  0.  A  system  as  set  forth  in  claim  7,  wherein  the  control 
panel  includes  a  spatial  pattern  of  light  emitting 
devices  (33a  to  33g)  that  mimic  the  spatial  relative 
positioning  of  the  plurality  of  light  sources  and 
reflector  assemblies,  the  control  panel  also  includ- 
ing  means  for  illuminating  selected  ones  of  the  light 
emitting  devices  (33a  to  33g)  whose  positions  in  the 
pattern  correspond  to  the  relative  spatial  positions 
of  the  ones  of  the  plurality  of  light  sources  and 
reflector  assemblies  receiving  command  signals 
from  the  control  means. 

11.  A  system  as  set  forth  in  claim  1  including  means 
(69,  127)  for  detecting  a  non-functioning  light 
source  (18). 

12.  A  system  as  set  forth  in  claim  1  ,  wherein  the  plural- 
ity  of  possible  visual  patterns  includes: 

1)  continuous  or  discontinuous  rotation  in 
either  a  clockwise  or  counterclockwise  direc- 
tion, 
2)  oscillation  between  two  end  points  and 

5  3)  slow  rotation  or  oscillation  that  visually 
reveals  the  incremental  steps  of  the  rotation  or 
oscillation. 

1  3.  The  system  as  set  forth  in  claim  1  ,  wherein  the  user 
10  operable  means  (27)  for  selecting  one  of  the  visual 

patterns  in  the  memory  includes  a  control  head  (21) 
mounted  within  a  passenger  compartment  of  the 
vehicle  and  operatively  connected  to  the  control 
means,  the  control  head  comprising  an  array  of 

15  switches  (keypad  27)  and  means  responsive  to 
actuation  of  one  of  the  switches  for  causing  the  con- 
trol  means  (control  units  #1  and  #2)  to  drive  the 
reflector  assembly  (19,  85)  in  a  manner  corre- 
sponding  to  one  of  the  visual  patterns  stored  in  the 

20  memory  (39). 

14.  The  emergency  signalling  system  as  set  forth  in 
claim  1,  wherein  the  control  means  includes  a  pro- 
gramming  mode  for  changing  the  composition  of 

25  the  plurality  of  different  visual  patterns. 

1  5.  The  system  as  set  forth  in  claim  1  ,  wherein  the  con- 
trol  means  and  the  user  interface  are  connected  by 
way  of  a  first  duplex  cable  providing  information  in  a 

30  serial  format. 

16.  The  system  as  set  forth  in  claim  1  ,  wherein  the  light 
source  (18)  and  reflector  assembly  (19,  85)  com- 
prise  a  signalling  device  that  is  one  of  a  plurality  of 

35  signalling  devices,  the  control  means  including 
means  for  controlling  each  of  the  devices  to  create 
a  collective  visual  effect. 

17.  The  system  as  set  forth  in  claim  1  ,  wherein  the  light 
40  source  (18)  and  the  reflector  assembly  (19,  85) 

comprises  one  of  at  least  two  signalling  devices 
executing  the  selected  visual  patterns,  each  of  the 
signalling  devices  generating  the  same  visual  pat- 
tern  as  the  other. 

45 
18.  The  system  as  set  forth  in  claim  1  ,  wherein  the  light 

source  (18)  and  the  reflector  assembly  (19,  85) 
comprises  one  of  at  least  two  signalling  devices 
executing  the  selected  visual  pattern,  each  of  the 

so  signalling  devices  generating  a  visual  pattern  differ- 
ent  from  the  other. 

19.  The  system  as  set  forth  in  claim  1,  wherein  the 
mounting  for  the  light  source  includes  means  for 

55  maintaining  the  light  source  in  a  stationary  position 
as  the  reflector  assembly  orbits  the  light  source. 

20.  The  system  as  set  forth  in  claim  1  ,  wherein  the  vis- 
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ual  pattern  created  by  the  rotation  of  the  reflector  is 
an  oscillating  beam  of  light. 

21  .  The  system  as  set  forth  in  claim  1  ,  wherein  the  vis- 
ual  pattern  created  by  the  rotation  of  the  reflector  is  s 
rotating  beam  of  light. 

22.  The  emergency  signalling  system  as  set  forth  in 
claim  1  comprising  in  combination: 

10 
at  least  a  first  and  a  second  signalling  device 
for  generating  at  least  two  moving  beams  of 
light; 
each  signalling  device  comprising  a  light 
source  (18)  and  rotatable  reflector  assembly  is 
(19,  85)  wherein  said  memory  (45)  containing 
data  for  a  plurality  of  visual  patterns,  contains 
data  for  visual  patterns  each  of  which  is  gener- 
ated  by  one  of  the  two  or  more  beams  of  light 
upon  rotation  of  one  of  the  reflectors  (19,  85),  20 
wherein  said  control  means  are  responsive  to 
said  user  operable  means  for  selecting  from 
the  memory  an  appropriate  one  or  more  of  the 
plurality  of  visual  patterns  and  transferring  the 
selected  one  or  more  patterns  to  a  variable  25 
field  of  the  momory  and  wherein  means 
responsive  to  the  patterns  transferred  to  the 
variable  field  of  the  memory  are  provided  for 
collectively  controlling  the  drive  means  (49)  of 
the  at  least  first  and  second  signalling  devices  30 
to  generate  a  desired  emergency  signal  com- 
prising  the  two  or  more  moving  beams  of  light. 

23.  The  emergency  signalling  system  of  claim  22 
wherein  said  drive  means  is  a  reversible  motor  (49).  35 

24.  The  emergency  signalling  system  of  claim  1 
wherein  the  control  means  includes  a  first  control 
unit  (#1)  contained  in  a  common  housing  with  the 
signalling  devices  and  in  serial  communication  with  40 
a  second  control  unit  (#2)  contained  within  the  vehi- 
cle. 

25.  The  emergency  signalling  system  of  claim  22 
wherein  each  of  the  signalling  devices  includes  a  45 
sensor  (53)  for  resolving  an  orientation  of  the  reflec- 
tor  (19,  85). 

26.  The  emergency  signalling  system  of  claim  1  includ- 
ing:  50 

a  signalling  device  (20)  including  a  light  source 
(18)  and  reflector  assembly  (19,  85); 
a  housing  (15)  for  the  signalling  device  (20); 
a  first  control  unit  (#1)  of  said  control  means  55 
within  the  housing  (15)  for  controlling  the  sig- 
nalling  device  (20); 
a  second  control  unit  (#2)  of  said  control  means 

12  B1  30 

external  of  the  housing  (15)  and  to  be  mounted 
within  the  vehicle; 
a  cable  (31)  extending  between  the  first  and 
second  control  units  (#1  and  #2)  and  compris- 
ing  one  or  more  data-carrying  wires  for  serially 
communicating  information  from  the  first  con- 
trol  unit  (#1)  to  the  second  control  unit  (#2)  in 
response  to  a  command  generated  at  a  user 
input  connected  to  the  second  control  unit  (#2). 

27.  The  emergency  signalling  system  of  claim  1  com- 
prising  in  combination: 

a  signalling  device  (20)  including  a  light  source 
(18)  and  reflector  assembly  (19,  85)  for  gener- 
ating  a  moving  beam  of  light; 
a  base  for  mating  the  signalling  device  (20)  with 
a  vehicle; 
a  control  unit  (#1)  as  an  element  of  said  control 
means  responsive  to  a  user  interface  (27)  and 
in  communication  with  the  signalling  device 
(20)  for  changing  a  visual  pattern  of  the  beam 
of  light  created  by  the  signalling  device  (20); 
a  diagnostic  circuit  responsive  to  a  sensor  (69) 
for  reporting  a  failure  mode  of  the  signalling 
device  (20). 

28.  The  emergency  signalling  system  as  set  forth  in 
claim  27  wherein  the  sensor  (69)  includes  means 
for  detecting  the  absence  of  a  light  beam  at  the  sig- 
nalling  device  (20). 

29.  The  emergency  signalling  system  as  set  forth  in 
claim  28  wherein  the  diagnostic  circuit  includes 
means  for  audibly  alerting  a  user  of  the  failure 
mode. 

Patentanspruche 

1.  Warnsignalanlage  fur  die  Anbringung  an  einem 
Fahrzeug  zum  Ausfiihren  eines  optischen  Lichtmu- 
sters,  wobei  die  Vorrichtung  in  Kombination  umfaBt: 

eine  Lichtquelle  (18); 
eine  Halterung  (12)  fur  die  Lichtquelle  (18); 
eine  Reflektoranordnung  (19,  85)  zum  Umlau- 
fen  urn  die  Lichtquelle  (18)  und  zum  Erzeugen 
eines  Lichtstrahles; 
Antriebsmittel  (49)  zum  Antreiben  der  Reflek- 
toranordnung  (19,  85)  fur  die  Umlaufbewegung 
urn  die  Lichtquelle  (18); 
Mittel  (45)  zum  Erzeugen  einer  Vielzahl  von 
verschiedenen,  durch  die  in  Antwort  auf  das 
Antriebsmittel  (49)  umlaufende  Reflektoranord- 
nung  (19,  85)  ausfiihrbaren,  optischen  Mustern 
des  Lichtstrahles,  wobei  das  Mustererzeu- 
gungsmittel  den  zeitlichen  Ablauf  und  die  Rich- 
tung  der  Reflektorbewegung  betreffende 
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Informationen  vorsieht; 
vom  Benutzer  bedienbare  Mittel  (27)  zum  Aus- 
wahlen  eines  der  optischen  Muster; 
und  Steuermittel  (Steuereinheit  No.  1  und  No. 
2),  die  in  Verbindung  mit  dem  Mustererzeu- 
gungsmittel  (45)  und  dem  vom  Anwender 
bedienbaren  Mittel  stehen,  urn  gemaB  dem 
zeitlichen  Ablaut  und  der  Richtung  des  ausge- 
wahlten  optischen  Musters  Befehlssignale  an 
das  Antriebsmittel  zum  Steuern  des  zeitlichen 
Ablaufes  und  der  Richtung  der  Drehung  der 
Reflektoranordnung  abzugeben,  wodurch  die 
Drehung  der  Reflektoranordnung  verursacht 
wird,  die  das  ausgewahlte  Muster  des  Licht- 
strahles  verursacht; 
wobei  diese  Anlage  dadurch  gekennzeichnet 
ist,  da  6  die  Information  fur  den  zeitlichen 
Ablauf  eine  Drehgeschwindigkeitsinformation 
ist,  daB  dar  Antriebsmittel  (49)  ein  Antriebsmit- 
tel  fur  einen  schrittweisen  Antrieb  des  Umlau- 
fes  der  Reflektoranordnung  in  inkrementalen 
Drehschritten  umfaBt,  wobei  jeder  dieser 
Schritte  ein  vorbestimmtes  BogenmaB  umfaBt; 
daB  das  Mustererzeugungsmittel  einen  Spei- 
cher  (45)  umfaBt,  der  eine  Vielzahl  von  ver- 
schiedenen,  durch  die  in  Antwort  auf  das 
Antriebsmittel  (49)  umlaufende  Reflektoranord- 
nung  ausfiihrbaren,  optischen  Mustern  des 
Lichtstrahles  enthalt,  wobei  jedes  optische 
Muster  im  Speicher  (45)  Information  betreffend 
die  Geschwindigkeit  und  die  Richtung  der  vom 
Ref  lektor  in  Antwort  auf  das  Antriebsmittel  (49) 
auszufiihrenden  inkrementalen  Schritte  ent- 
halt, 
daB  das  vom  Benutzer  bedienbare  Mittel  eine 
Benutzerschnittstelle  (27)  zum  Auswahlen 
eines  der  optischen  Muster  im  Speicher  (45) 
umfaBt  und  daB  die  Steuermittel  (Steuereinheit 
No.  1  und  No.  2)  mit  dem  Speicher  und  der 
Benutzerschnittstelle  in  Verbindung  stehen,  urn 
gemaB  der  Geschwindigkeits-  und  Richtungs- 
information  des  ausgewahlten  optischen 
Musters  Befehlssignale  an  das  Antriebsmittel 
zum  Steuern  der  Geschwindigkeit  und  der 
Richtung  der  Drehung  der  Reflektoranordnung 
abzugeben. 

2.  Anlage  gemaB  Anspruch  1  ,  wobei  das  Antriebsmit- 
tel  einen  Schrittmotor  umfaBt(49). 

3.  Signalanlage  gemaB  Anspruch  1  oder  Anspruch  2, 
wobei  das  Steuermittel  (Steuereinheit  No.  1  und 
No.  2)  Mittel  zum  Ein-  und  Ausschalten  der  Licht- 
quelle  (18)  in  Verbindung  mit  der  Erzeugung  von 
Befehlssignalen  fur  das  Antriebsmittel  umfaBt. 

4.  Signalanlage  gemaB  Anspruch  1,  wobei  jeder 
Schritt  der  inkrementalen  Drehschritte  der  relativen 

Drehung  von  Lichtquelle  (18)  und  Reflektoranord- 
nung  (19,  85)  eine  Relativstellung  von  Lichtquelle 
(18)  und  Reflektoranordnung  (19,  85)  definiert, 
wobei  die  Anlage  umfaBt: 

5 
einen  Sensor  (53)  zum  Erfuhlen  wenn  Licht- 
quelle  (18)  und  Reflektoranordnung  (19,  85)  in 
zumindest  einer  der  Relativstellungen  sind  und 
in  Antwort  darauf  zum  Abgeben  eines  Refe- 

10  renzsignales  an  das  Steuermittel. 

5.  Anlage  gemaB  Anspruch  4,  wobei  das  Steuermittel 
auf  das  Referenzsignal  vom  Sensor  (53)  antwor- 
tende  Mittel  zum  relativen  Drehen  von  Lichtquelle 

15  (18)  und  Reflektoranordnung  (19,  85)  in  eine 
Grundstellung  umfaBt,  die  einer  vorbestimmten 
Stellung  der  Relativstellungen  von  Lichtquelle  und 
Reflektoranordnung  entspricht. 

20  6.  Anlage  gemaB  Anspruch  1,  wobei  die  Befehlssi- 
gnale  ein  erstes  Signal  umfassen,  das  die  Richtung 
der  relativen  Drehung  von  Lichtquelle  (18)  und 
Reflektoranordnung  (19,  85)  anzeigt,  und  ein  zwei- 
tes  Signal  umfassen,  das  eine  Vielzahl  von  Impul- 

25  sen  zum  inkrementalen  Drehen  von  Lichtquelle  und 
Reflektoranordnung  umfaBt,  sodaB  die  Frequenz 
der  Impulse  die  Geschwindigkeit  der  relativen  Dre- 
hung  bestimmt. 

30  7.  Anlage  gemaB  Anspruch  1  mit  einer  Vielzahl  von 
Lichtquellen  und  Reflektoranordnungen,  denen 
jeweils  eine  Montageanordnung  und  ein  Schrittmo- 
tor  (49)  zugeordnet  sind,  sodaB  die  Schrittmotore 
(49)  alle  auf  Befehlssignale  der  Steuermittel  (Steu- 

35  ereinheit  No.  1  und  No.  2)  ansprechen,  sodaB  jede 
Anordnung  von  Lichtquelle  und  Reflektor  entweder 
unabhangig  und  asynchron  bezuglich  anderer 
Lichtquellen  und  Reflektoranordnungen  oder  syn- 
chron  betrieben  werden  kann. 

40 
8.  Anlage  gemaB  Anspruch  1  ,  wobei  das  vom  Benut- 

zer  bedienbare  Mittel  ein  Bedienungsfeld  ist. 

9.  Anlage  gemaB  Anspruch  6,  wobei  das  Bedienungs- 
45  feld  ein  Tastenfeld  (27)  umfaBt,  sodaB  das  Anschla- 

gen  von  Tasten  des  Tastenfeldes  (27)  eines  aus  der 
Vielzahl  von  moglichen,  im  Speicher  (45)  gespei- 
cherten  optische  Muster  auswahlt. 

so  1  0.  Anlage  gemaB  Anspruch  7,  wobei  das  Bedienungs- 
feld  ein  raumliches  Muster  von  lichtemittierenden 
Einrichtungen  (33a  bis  33g)  umfaBt,  das  die  raumli- 
che  gegenseitige  Anordnung  der  Vielzahl  von  Licht- 
quellen  und  Reflektoranordnungen  nachahmt, 

55  wobei  das  Bedienungsfeld  auch  Mittel  zum 
Beleuchten  von  ausgewahlten  Einrichtungen  der 
lichtemittierenden  Einrichtungen  (33a  bis  33g) 
umfaBt,  deren  Anordnung  im  Muster  der  gegensei- 

17 
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tigen  raumlichen  Anordnung  derjenigen  aus  der 
Vielzahl  von  Lichtquellen  und  Reflektoranordnun- 
gen  entspricht,  die  Befehlssignale  vom  Steuermittel 
empfangen. 

11.  Anlage  gemaB  Anspruch  1  mit  Mittel  (69,  127)  zur 
Ortung  einer  nicht  funktionierenden  Lichtquelle 
(18). 

12.  Anlage  gemaB  Anspruch  1,  wobei  die  Vielzahl 
moglicher  optischer  Muster  umfaBt: 

1)  kontinuierliche  oder  diskontinuierliche  Dre- 
hung  im  oder  entgegen  dem  Uhrzeigersinn, 
2)  Oszillation  zwischen  zwei  Endpunkten,  und 
3)  langsame  Drehung  oder  Oszillation,  die  die 
inkrementalen  Schritte  der  Drehung  oder 
Oszillation  zeigt. 

1  3.  Anlage  gemaB  Anspruch  1  ,  wobei  das  vom  Benut- 
zer  bedienbare  Mittel  (27)  zum  Auswahlen  eines 
der  optischen  Muster  im  Speicher  einen  Steuerkopf 
(21)  umfaBt,  der  in  einem  Passagierraum  des  Fahr- 
zeuges  angebracht  und  mit  dem  Steuermittel 
betriebsmaBig  verbunden  ist,  wobei  der  Steuerkopf 
eine  Anordnung  von  Schaltern  (Tastenfeld  27)  und 
auf  die  Betatigung  eines  der  Schalter  anspre- 
chende  Mittel  umfaBt,  die  die  Steuermittel  (Steuer- 
einheiten  No.  1  und  No.  2)  veranlassen  die 
Reflektoranordnung  (19,  85)  in  einer  Weise  anzu- 
treiben,  die  einem  der  im  Speicher  (39)  bef  indlichen 
optischen  Muster  entspricht. 

14.  Warnsignalanlage  gemaB  Anspruch  1,  wobei  das 
Steuermittei  einen  Programmierungsmodus  zum 
Andern  der  Zusammensetzung  der  Vielzahl  ver- 
schiedener  optischer  Muster  umfaBt. 

15.  Anlage  gemaB  Anspruch  1  ,  wobei  Steuermittel  und 
Benutzerschnittstelle  mittels  eines  ersten  Duplex- 
kabels  verbunden  sind,  das  Information  in  serieller 
Form  zur  Verfiigung  stellt. 

16.  Anlage  gemaB  Anspruch  1,  wobei  die  Lichtquellen 
(18)  und  Reflektoranordnung  (19,  85)  eine  Signal- 
einrichtung  aufweist,  die  eine  von  einer  Vielzahl 
von  Signaleinrichtungen  ist,  wobei  die  Steuermittel 
Mittel  zum  Steuern  jeder  einzelnen  Einrichtung 
zum  Erzielen  einer  optischen  Gesamtwirkung  auf- 
weisen. 

17.  Anlage  gemaB  Anspruch  1,  wobei  die  Lichtquellen 
(18)  und  Reflektoranordnung  (19,  85)  eine  von 
zumindest  zwei  Signaleinrichtungen  umfaBt,  die  die 
ausgewahlten  optischen  Muster  ausfiihren,  wobei 
jede  der  Signaleinrichtungen  das  gleiche  optische 
Muster  wie  die  andere  erzeugt. 

18.  Anlage  gemaB  Anspruch  1,  wobei  die  Lichtquellen 
(18)  und  Reflektoranordnung  (19,  85)  eine  von 
zumindest  zwei  Signaleinrichtungen  enthalt,  die  die 
ausgewahlten  optischen  Muster  ausfiihren,  wobei 

5  jede  Signaleinrichtung  ein  von  der  jeweils  anderen 
verschiedenes  optisches  Muster  erzeugt. 

19.  Anlage  gemaB  Anspruch  1  ,  wobei  die  Halterung  fur 
die  Lichtquelle  Mittel  zum  Aufrechterhalten  einer 

10  ortsfester  Stellung  der  Lichtquelle  umfaBt,  wahrend 
die  Reflektoranordnung  die  Lichtquelle  umlauft. 

20.  Anlage  gemaB  Anspruch  1,  wobei  das  durch  die 
Drehung  des  Reflektors  erzeugte  optische  Muster 

15  ein  oszillierender  Lichtstrahl  ist. 

21.  Anlage  gemaB  Anspruch  1,  wobei  das  durch  die 
Drehung  des  Reflektors  erzeugte  optische  Muster 
ein  rotierender  Lichtstrahl  ist. 

20 
22.  Warnsignalanlage  gemaB  Anspruch  1  ,  in  Kombina- 

tion  umfassend: 

zumindest  eine  erste  und  eine  zweite  Signal- 
25  einrichtung  zum  Erzeugen  von  zumindest  zwei 

sich  bewegenden  Lichtstrahlen, 
wobei  jede  Signaleinrichtung  eine  Lichtquelle 
(18)  und  eine  drehbare  Reflektoranordnung 
(19,  85)  aufweist,  wobei  der,  Daten  fur  eine 

30  Vielzahl  von  optischen  Mustern  enthaltende 
Speicher  Daten  fur  optische  Muster  enthalt,  die 
jeweils  von  einem  der  beiden  oder  mehreren 
Lichtstrahlen  beim  Drehen  eines  der  Reflekto- 
ren  (19,  85)  erzeugt  werden,  wobei  die  Steuer- 

35  mittel  auf  die  vom  Benutzer  bedienbaren  Mittel 
zum  Auswahlen  von  einem  oder  mehreren 
geeigneten  Mustern  aus  der  Vielzahl  der  opti- 
schen  Muster  aus  dem  Speicher  und  zum 
Ubertragen  des  ausgewahlten  einen  Musters 

40  bzw.  der  ausgewahlten  mehreren  Muster  auf 
ein  variables  Feld  des  Speichers  ansprechen 
und  wobei  auf  die  an  das  variable  Feld  des 
Speichers  iibertragenen  Muster  ansprechende 
Mittel  zur  gemeinsamen  Steuerung  der 

45  Antriebsmittel  (49)  von  zumindest  der  ersten 
und  zweiten  Signaleinrichtung  vorgesehen 
sind,  urn  ein  gewunschtes  Warnsignal  zu 
erzeugen,  das  die  zwei  oder  mehreren  sich 
bewegenden  Lichtstrahlen  umfaBt. 

50 
23.  Warnsignalanlage  nach  Anspruch  22,  wobei  das 

Antriebsmittel  ein  reversierbarer  Motor  (49)  ist. 

24.  Warnsignalanlage  nach  Anspruch  1,  wobei  das 
55  Steuermittel  eine  erste  Steuereinheit  (No.  1) 

umfaBt,  die  mit  den  Signaleinrichtungen  in  einem 
gemeinsamen  Gehause  angeordnet  ist  und  in  seri- 
eller  Verbindung  mit  einer  im  Inneren  des  Fahr- 

18 
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zeugs  angeordneten  zweiten  Steuereinheit  (No.  2) 
steht. 

25.  Warnsignalanlage  nach  Anspruch  22,  wobei  jede 
der  Steuereinrichtungen  einen  Sensor  (53)  zum  5 
Analysieren  einer  Ausrichtung  des  Reflektors  (19, 
85)  aufweist. 

26.  Warnsignalanlage  nach  Anspruch  1  umfassend: 
10 

eine  Signaleinrichtung  (20)  mit  einer  Lichtquel- 
len  (18)  und  Reflektoranordnung  (19,  85); 
ein  Gehause  (15)  fur  die  Signaleinrichtung 
(20); 
eine  erste  Steuereinheit  (No.  1)  des  Steuermit-  is 
tels,  die  innerhalb  des  Gehauses  (15)  zum 
Steuern  der  Signaleinrichtung  (20)  vorgesehen 
ist; 
eine  zweite  Steuereinheit  (No.  2)  des  Steuer- 
mittels,  die  auBerhalb  des  Gehauses  (15)  vor-  20 
gesehen  und  im  Inneren  des  Fahrzeugs 
anzubringen  ist; 
ein  Kabel  (31),  das  sich  zwischen  der  ersten 
und  zweiten  Steuereinheit  erstreckt  und  einen 
oder  mehrere  datentransportierende  Drahte  fur  25 
die  serielle  Informationsiibertragung  von  der 
ersten  Steuereinheit  (No.  1)  zur  zweiten  Steu- 
ereinheit  (No.  2)  als  Antwort  auf  einen,  an  einer 
mit  der  zweiten  Steuereinheit  (No.  2)  verbunde- 
nen  Benutzereingabe  erzeugten  Befehl  enthalt.  30 

27.  Warnsignalanlage  nach  Anspruch  1  ,  umfassend  in 
Kombination: 

eine  Signaleinrichtung  (20)  mit  einer  Lichtquel-  35 
len  (18)  und  Reflektoranordnung  (19,  85)  zum 
Erzeugen  eines  sich  bewegenden  Lichtstrah- 
les; 
eine  Basis  zum  Verbinden  der  Signaleinrich- 
tung  (20)  mit  einem  Fahrzeug;  40 
eine  Steuereinheit  (No.  1)  als  ein  Element  der 
Steuermittel,  das  auf  eine  Benutzerschnittstelle 
(27)  anspricht  und  zum  Verandern  eines  opti- 
schen  Mustets  des  von  der  Signaleinrichtung 
(20)  erzeugten  Lichtstrahles  in  Verbindung  mit  45 
der  Signaleinrichtung  (20)  steht; 
einen,  auf  einen  Sensor  (69)  ansprechenden 
Diagnosekreis  zum  Melden  eines  Storungszu- 
standes  der  Signaleinrichtung  (20). 

50 
28.  Warnsignalanlage  gemaB  Anspruch  27,  wobei  der 

Sensor  (69)  Mittel  zum  Erkennen  des  Fehlens 
eines  Lichtstrahles  bei  der  Signaleinrichtung  (20) 
umfaBt. 

55 
29.  Warnsignalanlsge  gemaB  Anspruch  28,  wobei  der 

Diagnosekreis  Mittel  zum  akustischen  Alarmieren 
eines  Benutzers  bei  Storungszustand  umfaBt. 

Revendications 

1  .  Ensemble  de  signalisation  d'urgence,  destine  a  etre 
monte  sur  un  vehicule  pour  I'execution  d'un  dia- 
gramme  visuel  lumineux,  comprenant  en  combinai- 
son  : 

une  source  de  lumiere  (18), 
une  monture  (12)  de  la  source  de  lumiere  (18), 
un  ensemble  reflecteur  (19,  85)  destine  a  tour- 
ner  autour  de  la  source  de  lumiere  (18)  et  a 
creer  un  faisceau  lumineux, 
un  dispositif  (49)  d'entramement  de  I'ensemble 
reflecteur  (19,  85)  afin  qu'il  presente  un  mouve- 
ment  orbital  autour  de  la  source  de  lumiere 
(18), 
un  dispositif  (45)  generateur  de  plusieurs  dia- 
grammes  visuels  differents  du  faisceau  lumi- 
neux,  qui  peuvent  etre  executes  par 
deplacement  orbital  de  I'ensemble  reflecteur 
(19,  85)  sous  la  commande  du  dispositif 
d'entramement  (49),  le  dispositif  generateur  de 
diagrammes  donnant  des  informations  relati- 
ves  au  moment  et  a  la  direction  de  deplace- 
ment  du  reflecteur, 
un  dispositif  (27)  commande  par  I'utilisateur  et 
destine  a  la  selection  de  I'un  des  diagrammes 
visuels,  et 
un  dispositif  de  commande  (unites  de  com- 
mande  #1  et  #2)  en  communication  avec  le  dis- 
positif  generateur  de  diagrammes  (45)  et  le 
dispositif  commande  par  I'utilisateur  pour  la 
creation  de  signaux  de  commande  du  dispositif 
d'entramement  (49)  en  fonction  du  moment  et 
de  la  direction  du  diagramme  visuel  choisi  pour 
la  commande  du  moment  et  du  sens  de  rota- 
tion  de  I'ensemble  reflecteur,  provoquant  ainsi 
la  rotation  de  I'ensemble  reflecteur  qui  provo- 
que  la  formation  du  diagramme  visuel  choisi  du 
faisceau  lumineux, 
I'ensemble  etant  caracterise  en  ce  que  I'infor- 
mation  de  moment  est  une  information  de 
vitesse  de  rotation,  en  ce  que  le  dispositif 
d'entramement  (49)  comporte  un  dispositif 
d'entramement  pas  a  pas  sur  I'orbite  de 
I'ensemble  reflecteur  par  pas  elementaires  de 
rotation,  chaque  pas  ayant  une  valeur  prede- 
termine  en  courbe, 
en  ce  que  le  dispositif  generateur  de  diagram- 
mes  comporte  une  memoire  (45)  qui  contient 
plusieurs  diagrammes  visuels  differents  du 
faisceau  lumineux,  qui  peuvent  etre  executes 
par  deplacement  orbital  de  I'ensemble  reflec- 
teur  sous  la  commande  du  dispositif  d'entraT- 
nement  (49),  chaque  diagramme  visuel  de  la 
memoire  (45)  contenant  des  informations  rela- 
tives  a  la  vitesse  et  au  sens  des  pas  elementai- 
res  du  reflecteur  sous  la  commande  du 

40 
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50 
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dispositif  d'entramement  (49),  et  en  ce  que 
le  dispositif  commande  par  I'utilisateur  com- 
prend  un  circuit  d'interface  (27)  d'utilisateur 
destine  a  la  selection  de  I'un  des  diagrammes 
visuels  dans  la  memoire  (45),  et  en  ce  que  le 
dispositif  de  commande  (unites  de  commande 
#1  et  #2)  communique  avec  la  memoire  et 
I'interface  de  I'utilisateur  pour  la  transmission 
de  signaux  de  commande  au  dispositif  d'entraT- 
nement  d'apres  les  informations  de  vitesse  et 
de  sens  du  diagramme  visuel  choisi  pour  la 
commande  de  la  vitesse  et  du  sens  de  rotation 
de  I'ensemble  reflecteur. 

2.  Ensemble  selon  la  revendication  1  ,  dans  lequel  le 
dispositif  d'entramement  comporte  un  moteur  pas  a 
pas  (49). 

3.  Ensemble  de  signalisation  selon  la  revendication  1 
ou  2,  dans  lequel  le  dispositif  de  commande  (unites 
de  commande  #1  et  #2)  comporte  un  dispositif  des- 
tine  a  commander  par  tout  ou  rien  le  fonctionne- 
ment  de  la  source  lumineuse  (18)  en  cooperation 
avec  la  creation  des  signaux  de  commande  trans- 
mis  au  dispositif  d'entramement  (49). 

4.  Ensemble  de  signalisation  selon  la  revendication  1  , 
dans  lequel  chaque  pas  parmi  les  pas  elementaires 
de  rotation  relative  de  la  source  lumineuse  (18)  et 
de  I'ensemble  reflecteur  (19,  85)  determine  une 
position  relative  de  la  source  lumineuse  (18)  et  de 
I'ensemble  reflecteur  (19,  85),  I'ensemble  compre- 
nant  : 

un  capteur  (53)  destine  a  detecter  le  moment 
ou  la  source  lumineuse  (18)  et  I'ensemble 
reflecteur  (19,  85)  sont  dans  I'une  au  moins 
des  positions  relatives  et  a  donne  en  conse- 
quence  un  signal  de  reference  au  dispositif  de 
commande. 

5.  Ensemble  selon  la  revendication  4,  dans  lequel  le 
dispositif  de  commande  comporte  un  dispositif 
commande  par  le  signal  de  reference  provenant  du 
capteur  (53)  et  destine  a  faire  tourner  I'un  par  rap- 
port  a  I'autre  la  source  lumineuse  (18)  et  I'ensemble 
reflecteur  (1  9,  85)  vers  une  position  de  repos  cor- 
respondent  a  une  position  predeterminee  parmi  les 
positions  relatives  de  la  source  lumineuse  et  de 
I'ensemble  reflecteur. 

6.  Ensemble  selon  la  revendication  1,  dans  lequel  les 
signaux  de  commande  comprennent  un  premier 
signal  indiquant  le  sens  de  rotation  relative  de  la 
source  lumineuse  (18)  et  de  I'ensemble  reflecteur 
(19,  85)  et  un  second  signal  comprenant  plusieurs 
impulsions  destinees  a  faire  tourner  progressive- 
ment  la  source  lumineuse  et  I'ensemble  reflecteur 

afin  que  la  frequence  des  impulsions  determine  la 
vitesse  de  rotation  relative. 

7.  Ensemble  selon  la  revendication  1,  comprenant 
5  plusieurs  sources  lumineuses  et  plusieurs  ensem- 

bles  ref  lecteurs,  associes  chacun  a  un  ensemble  de 
montage  et  un  moteur  pas  a  pas  (49)  afin  que  les 
moteurs  pas  a  pas  (49)  soient  tous  commandes  par 
les  signaux  de  commande  du  dispositif  de  com- 

w  mande  (unites  de  commande  #1  et  #2),  si  bien  que 
chaque  ensemble  reflecteur  et  a  source  lumineuse 
peut  fonctionner  soit  independamment  et  de 
maniere  asynchrone  par  rapport  aux  autres  ensem- 
bles  a  reflecteur  et  source  lumineuse,  soit  de 

15  maniere  synchrone. 

8.  Ensemble  selon  la  revendication  1  ,  dans  lequel  le 
dispositif  commande  par  I'utilisateur  comporte  un 
panneau  de  commande. 

20 
9.  Ensemble  selon  la  revendication  6,  dans  lequel  le 

panneau  de  commande  comporte  un  clavier  (27) 
tel  que  les  deplacements  de  touches  du  clavier  (27) 
selectionnent  certains  diagrammes  parmi  les  divers 

25  diagrammes  visuels  possibles  conserves  dans  la 
memoire  (45). 

10.  Ensemble  selon  la  revendication  7,  dans  lequel  le 
panneau  de  commande  comprend  un  diagramme 

30  spatial  de  dispositifs  photoemissifs  (33a  a  33g)  qui 
simule  le  positionnement  spatial  relatif  de  plusieurs 
sources  lumineuses  et  plusieurs  ensembles  reflec- 
teurs,  le  panneau  de  commande  comprenant  aussi 
un  dispositif  d'eclairement  de  dispositifs  choisis 

35  parmi  les  dispositifs  photoemissifs  (33a  a  33g)  dont 
les  positions  dans  le  diagramme  correspondent  aux 
positions  spatiales  relatives  des  sources  et  ensem- 
bles  reflecteurs  particuliers  qui  regoivent  les 
signaux  de  commande  du  dispositif  de  commande. 

40 
11.  Ensemble  selon  la  revendication  1,  comprenant  un 

dispositif  (69,  127)  destine  a  detecter  une  source 
lumineuse  (18)  qui  ne  fonctionne  pas. 

45  12.  Ensemble  selon  la  revendication  1,  dans  lequel  les 
divers  diagrammes  visuels  possibles  comprennent 

1)  une  rotation  continue  ou  discontinue  dans 
so  un  sens  ou  dans  I'autre, 

2)  une  oscillation  entre  deux  points  d'extremite, 
et 
3)  une  rotation  ou  oscillation  lente  qui  revele 
visuellement  les  pas  elementaires  de  rotation 

55  ou  d'oscillation. 

13.  Ensemble  selon  la  revendication  1,  dans  lequel  le 
dispositif  (27)  commande  par  I'utilisateur  et  destine 

20 
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a  la  selection  de  I'un  des  diagrammes  visuels  de  la 
memoire  comprend  une  tete  de  commande  (21) 
montee  dans  un  compartiment  de  transport  de  pas- 
sagers  du  vehicule  et  raccordee  pendant  le  fonc- 
tionnement  au  dispositif  de  commande,  la  tete  de  5 
commande  comprenant  un  ensemble  de  commuta- 
teurs  (clavier  27)  et  un  dispositif  commande  par  la 
manoeuvre  de  I'un  des  commutateurs  afin  qu'il  pro- 
voque  I'entraTnement  de  I'ensemble  reflecteur  (19, 
85)  par  le  dispositif  de  commande  (unites  de  com-  w 
mande  #1  et  #2)  d'une  maniere  qui  correspond  a 
I'un  des  diagrammes  visuels  conserves  dans  la 
memoire  (39). 

14.  Ensemble  de  signalisation  d'urgence  selon  la  15 
revendication  1  ,  dans  lequel  le  dispositif  de  com- 
mande  comprend  un  mode  de  programmation  des- 
tine  a  changer  la  composition  des  differents 
diagrammes  visuels. 

20 
15.  Ensemble  selon  la  revendication  1,  dans  lequel  le 

dispositif  de  commande  et  I'interface  de  I'utilisateur 
sont  connectes  par  un  premier  cable  bidirectionn- 
nel  de  transmission  d'informations  avec  un  format 
en  serie.  25 

16.  Ensemble  selon  la  revendication  1,  dans  lequel  la 
source  lumineuse  (18)  et  I'ensemble  reflecteur  (19, 
85)  comportent  un  dispositif  de  signalisation  qui  fait 
partie  de  plusieurs  dispositifs  de  signalisation,  le  30 
dispositif  de  commande  comprenant  un  dispositif 
de  commande  de  chacun  des  dispositifs  de  signali- 
sation  pour  la  creation  d'un  effet  visuel  collectif. 

17.  Ensemble  selon  la  revendication  1,  dans  lequel  la  35 
source  lumineuse  (18)  et  I'ensemble  reflecteur  (19, 
85)  comportent  I'un  d'au  moins  deux  dispositifs  de 
signalisation  executant  les  diagrammes  visuels 
choisis,  chacun  des  dispositifs  de  signalisation 
creant  le  meme  diagramme  visuel  que  les  autres.  40 

18.  Ensemble  selon  la  revendication  1,  dans  lequel  la 
source  lumineuse  (18)  et  I'ensemble  reflecteur  (19, 
85)  sont  I'un  d'au  moins  deux  dispositifs  de  signali- 
sation  executant  le  diagramme  visuel  choisi,  cha-  45 
cun  des  dispositifs  de  signalisation  creant  un 
diagramme  visuel  different  des  autres. 

19.  Ensemble  selon  la  revendication  1,  dans  lequel  la 
monture  de  la  source  lumineuse  comporte  un  dis-  so 
positif  destine  a  maintenir  la  source  lumineuse  en 
position  fixe  lorsque  I'ensemble  reflecteur  tourne 
d'un  mouvement  orbital  autour  de  la  source  lumi- 
neuse. 

55 
20.  Ensemble  selon  la  revendication  1  ,  dans  lequel  le 

diagramme  visuel  cree  par  la  rotation  du  reflecteur 
est  un  faisceau  lumineux  oscillant. 

21.  Ensemble  selon  la  revendication  1,  dans  lequel  le 
diagramme  visuel  cree  par  la  rotation  du  reflecteur 
est  un  faisceau  lumineux  rotatif. 

22.  Ensemble  de  signalisation  d'urgence  selon  la 
revendication  1  ,  comprenant  en  combinaison  : 

au  moins  un  premier  et  un  second  dispositif  de 
signalisation  destines  a  creer  au  moins  deux 
faisceaux  lumineux  mobiles, 
chaque  dispositif  de  signalisation  comprenant 
une  source  lumineuse  (18)  et  un  ensemble 
reflecteur  rotatif  (19,  85),  dans  lequel  la 
memoire  (45)  contenant  des  donnees  de  plu- 
sieurs  diagrammes  visuels  contient  des  don- 
nees  de  diagrammes  visuels  crees  chacun  par 
I'un  des  deux  faisceaux  lumineux  ou  plus  lors 
de  la  rotation  de  I'un  des  reflecteurs  (19,  85),  et 
le  dispositif  de  commande  est  commande  par 
le  dispositif  de  commande  par  I'utilisateur  pour 
la  selection  dans  la  memoire  d'un  ou  plusieurs 
diagrammes  parmi  les  diagrammes  visuels, 
avec  transfert  du  diagramme  ou  des  diagram- 
mes  choisis  a  une  zone  variable  de  la  memoire, 
et  un  dispositif  commande  par  les  diagrammes 
transferes  a  la  zone  variable  de  la  memoire  et 
destine  a  commander  collectivement  le  dispo- 
sitif  d'entramement  (49)  du  premier  et  du 
second  dispositif  de  signalisation  au  moins 
pour  la  creation  d'un  signal  voulu  d'urgence 
comprenant  les  deux  faisceaux  lumineux  mobi- 
les  au  moins. 

23.  Ensemble  de  signalisation  d'urgence  selon  la 
revendication  22,  dans  lequel  le  dispositif  d'entraT- 
nement  est  un  moteur  reversible  (49). 

24.  Ensemble  de  signalisation  d'urgence  selon  la 
revendication  1  ,  dans  lequel  le  dispositif  de  com- 
mande  comprend  une  premiere  unite  de  com- 
mande  (#1)  contenue  dans  un  boTtier  commun  aux 
dispositifs  de  signalisation  et  en  communication  en 
serie  avec  une  seconde  unite  de  commande  (#2) 
contenue  dans  le  vehicule. 

25.  Ensemble  de  signalisation  d'urgence  selon  la 
revendication  22,  dans  lequel  chacun  des  disposi- 
tifs  de  signalisation  comporte  un  capteur  (53)  des- 
tine  a  la  resolution  d'une  orientation  du  reflecteur 
(19,  85). 

26.  Ensemble  de  signalisation  d'urgence  selon  la 
revendication  1  ,  comprenant  : 

un  dispositif  de  signalisation  (20)  qui  comprend 
une  source  lumineuse  (18)  et  un  ensemble 
reflecteur  (19,  85), 
un  boTtier  (15)  destine  au  dispositif  de  signali- 
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sation  (20), 
une  premiere  unite  de  commande  (#1)  du  dis- 
positif  de  commande  placee  dans  le  boTtier 
(1  5)  et  destinee  a  commander  le  dispositif  de 
commande  (20),  s 
une  seconde  unite  de  commande  (#2)  du  dis- 
positif  de  commande  a  I'exterieur  du  boTtier 
(15),  destinee  a  etre  montee  dans  le  vehicule, 
un  cable  (31)  place  entre  la  premiere  et  la 
seconde  unite  de  commande  (#1  et  #2)  et  com-  w 
prenant  un  ou  plusieurs  f  ils  de  transfert  de  don- 
nees  destines  a  assurer  les  communications 
en  serie  d'informations  de  la  premiere  unite  de 
commande  (#1)  a  la  seconde  unite  de  com- 
mande  (#2)  a  la  suite  d'une  commande  creee  a  is 
une  entree  d'utilisateur,  connectee  a  la 
seconde  unite  de  commande  (#2). 

27.  Ensemble  de  signalisation  d'urgence  selon  la 
revendication  1  ,  comprenant  en  combinaison  :  20 

un  dispositif  de  signalisation  (20)  comprenant 
une  source  lumineuse  (18)  et  un  ensemble 
reflecteur  (1  9,  85)  destines  a  creer  un  faisceau 
lumineux  mobile,  25 
une  base  de  montage  du  dispositif  de  signali- 
sation  (20)  sur  un  vehicule, 
une  unite  de  commande  (#1)  formant  un  ele- 
ment  du  dispositif  de  commande  et  comman- 
dee  par  un  circuit  d'interface  (27)  d'utilisateur  et  30 
en  communication  avec  le  dispositif  de  signali- 
sation  (20)  pour  le  changement  d'un  dia- 
gramme  visuel  du  faisceau  lumineux  cree  par 
le  dispositif  de  visualisation  (20),  et 
un  circuit  de  diagnostic  commande  par  un  cap-  35 
teur  (69)  et  destine  a  indiquer  un  mode  de 
panne  du  dispositif  de  signalisation  (20). 

28.  Ensemble  de  signalisation  d'urgence  selon  la 
revendication  27,  dans  lequel  le  capteur  (69)  com-  40 
porte  un  dispositif  de  detection  de  I'absence  d'un 
faisceau  lumineux  au  niveau  du  dispositif  de  signa- 
lisation  (20). 

29.  Ensemble  de  signalisation  d'urgence  selon  la  45 
revendication  28,  dans  lequel  le  circuit  de  diagnos- 
tic  comporte  un  dispositif  destine  a  alerter  acousti- 
quement  un  utilisateur  du  mode  de  panne. 
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